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Introduction 


The  last  several  decades  have  seen  governments  become  heavily  involved 
in  the  functioning  of  the  Canadian  economy  through  macroeconomic  con¬ 
trols,  expenditures  on  goods  and  services,  taxes,  subsidies,  transfers,  social 
security  programs,  and  various  forms  of  regulation.  These  activities  can 
have  important  implications,  whether  intended  or  not,  for  the  distribution 
of  resources  amongst  individuals.  Public  debate  has  been  concentrating 
more  and  more  on  the  distributive  consequences  of  public  policies,  and 
governments  have  recently  been  engaging  in  general  reviews  of  goals  and 
programs  in  the  distribution  area  (see  e.g.  Lalonde,  1973;  Ontario  Eco¬ 
nomic  Council,  1976).  Such  a  review  should  begin  with  an  evaluation  of 
the  economic  environment  in  which  the  policies  operate,  and  in  particular 
with  a  detailed  examination  of  the  current  inequalities  in  the  distribution  of 
economic  resources.  That  is  the  purpose  of  this  study.  It  aims  to  point  out 
where  distributional  problems  might  exist  and  to  quantify  the  principal 
aspects  of  the  distributions  of  income  and  wealth. 

In  recent  years  also  the  interest  in  distributional  questions  has  broadened 
from  the  determinants  of  poverty  and  characteristics  of  the  poor  to  a  much 
more  general  concern  with  over-all  distribution  and  with  the  principles  of 
equity  underlying  various  aspects  of  government  economic  activity.  The 
present  study  is  written  in  the  latter  vein  and  examines  income  and  wealth 
distribution  as  a  whole  in  the  light  of  recent  theoretical  work.  I  hope  it  will 
provide  useful  background  information  and  broaden  the  horizons  of  current 
debate. 

Almost  all  the  research  done  in  Canada  on  distribution  has  been  based 
on  annual  money  income  receipts.  But  if  one  is  interested  in  the  economic 
well-being  of  the  population,  the  proxy  measure  of  current  money  income 
is  deficient  in  many  respects.  It  may  be  affected  by  underreporting  of 
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incomes,  and  it  excludes  income  in  kind  or  imputed  benefits  from  home 
ownership.  It  does  not  reflect  family  size  and  composition  or  regional  cost 
of  living  differences.  And  it  does  not  take  into  account  personal  wealth 
holdings,  capital  gains,  or  expected  social  security  benefits.  We  need  a  more 
accurate  measure  of  distribution  of  economic  well-being.  The  present  study 
thus  'adjusts’  the  distribution  of  current  money  income  for  these  inade¬ 
quacies  and  examines  the  resulting  distribution  of  adjusted  real  income  to 
see  how  great  a  disparity  there  is  between  adjusted  real  incomes  and  con¬ 
ventional  money  incomes  and  to  what  extent  the  latter  can  be  said  to  repre¬ 
sent  the  former. 

The  seminal  study  of  the  distribution  of  income  in  Canada  is  Podoluk 
(1968).  However,  since  its  publication  substantial  changes  have  taken  place 
in  the  quantity  and  detail  of  distributional  data  available  and  in  the  theoreti¬ 
cal  models  of  distribution  of  income  and  wealth.  We  now  have  annual 
income  distribution  surveys  with  sufficiently  large  samples  to  allow  fairly 
detailed  regional  breakdowns,  as  well  as  publicly  available  micro  data  tapes 
from  these  surveys.  Furthermore,  the  1971  Census  provides  a  wealth  of 
new  distributional  detail.  At  the  same  time,  substantial  progress  has  been 
made  in  economic  theory.  Elaborate  models  of  life-cycle  behaviour  in 
wealth  accumulation,  human  capital  investment,  and  work-leisure  time 
allocation  and  of  employers’  behaviour  in  hiring,  training,  and  remunera¬ 
tion  policies  have  been  developed  as  partial  explanations  of  the  distribution 
of  income  and  economic  well-being.  These  theories  give  us  a  framework  in 
which  to  assemble  the  distributional  data,  and  a  perspective  on  the  interpre¬ 
tation  and  evaluation  of  the  more  detailed  information  now  available.  The 
theories  also  provide  a  useful  framework  for  analysing  the  potential  distri¬ 
butional  effects  of  changes  in  government  policy.  Consequently,  they  allow 
us  to  update  the  work  of  Podoluk. 

Distributional  research  in  Canada  has  been  almost  entirely  at  the  national 
level.  Analysis  of  interregional  disparities  has  concentrated  almost  exclu¬ 
sively  on  mean  income  differences  between  regions  or  provinces  with  very 
little  consideration  given  to  the  structure  of  inequality  within  regions.  This 
is  due  partly  to  data  limitations,  which  were  severe  until  the  release  of 
micro  data  tapes  began  in  1975,  and  partly  to  a  prevalent  wish  to  see  the 
total  picture  rather  than  only  its  separate  components.  Yet  the  regional 
heterogeneity  of  the  Canadian  economy  suggests  that  the  patterns  of 
inequality  differ  regionally  too.  Consequently  the  present  study  takes  a  step 
towards  regional  comparisons  in  Canada  by  analysing  the  distribution  of 
income  and  wealth  in  a  major  economic  region  of  the  country. 
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In  general,  then,  the  present  study  has  four  objectives.  First,  it  reviews 
some  recent  theoretical  work  on  distribution  as  background.  Second,  it 
reviews  the  data  already  available  on  the  distribution  of  income  and  wealth 
in  Ontario,  outlining  the  basic  distributional  pattern,  much  as  Podoluk  did 
for  Canadian  income  distributional  patterns  in  the  early  sixties.  Third,  it 
addresses  limitations  in  these  data  and  by  a  series  of  adjustments  seeks  to 
make  the  estimated  distribution  of  economic  well-being  in  Ontario  more 
accurate,  while  at  the  same  time  evaluating  the  adequacy  of  conventional 
income  measures  as  proxies  for  the  real  distribution.  Fourth,  it  seeks  to 
provide  a  step  toward  analysis  of  a  broad  range  of  questions  about  govern¬ 
ment  social  security  programs  whose  distributional  aspects  vary  with  time. 

Several  distinguishing  features  of  the  present  study  should  be  high¬ 
lighted.  First,  it  begins  with  an  unusually  extensive  theoretical  discussion, 
particularly  of  the  theory  of  life-cycle  income  and  wealth  behaviour.  I 
strongly  believe  that  empirical  analysis  should  be  based  explicitly  on  a  theo¬ 
retical  framework  and  that  such  a  framework  is  necessary  to  the  intelligent 
evaluation  of  empirical  findings.  Second,  heavy  emphasis  is  placed  on 
detailed  micro  data  of  individual  families  and  income  recipients.  Micro  data 
tapes  from  the  1971  Census  and  from  several  Surveys  of  Consumer  Finances 
have  only  recently  become  available  in  Canada,  presenting  a  degree  of  detail 
not  formerly  available.  These  new  sources  are  used  to  make  our  analysis  in 
depth  of  a  region.  Third,  unlike  much  previous  research  this  study  empha¬ 
sizes  disaggregative  analysis  of  distributional  results.  Earlier  distribution 
studies  usually  expressed  their  results  in  a  small  number  of  summary 
inequality  measures  such  as  Gini  coefficients  and  coefficients  of  variation. 
But  such  aggregative  measures  often  hide  a  good  deal  of  detail,  suggest  mis¬ 
leading  distributional  inferences,  and  implicitly  contain  odd  schemes  of 
weighting  individual  welfares.  The  distributional  analysis  here  is  often  dis¬ 
aggregated  by  such  factors  as  family  size  and  age  and  sex  of  family  head  and 
is  further  broken  down  into  detailed  income-group  components.  The  result 
is  a  much  more  complete  picture  of  distributional  inequality  in  Ontario  than 
has  formerly  been  available. 

In  outline,  the  study  proceeds  as  follows.  Part  One  provides  the  theoreti¬ 
cal  background  for  the  study.  Chapter  2  focuses  on  supply-side  (life-cycle) 
theoretical  considerations;  Chapter  3  emphasizes  demand-side  aspects  of 
income  determination;  and  Chapter  4  brings  the  two  sides  together  along 
with  demographic  considerations.  Part  Two  presents  the  empirical  back¬ 
ground  of  the  study.  Chapter  5  provides  a  brief  review  of  several  types  of 
inequality  measures  and  different  ways  of  characterizing  inequality.  Chap- 
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ters  6  to  8  review  the  current  distribution  of  income  and  wealth  in  Ontario 
and  are  mainly  descriptive.  Chapter  6  looks  at  individuals’  incomes,  Chap¬ 
ter  7  at  incomes  of  family  units,  and  Chapter  8  at  net  worth  and  asset 
distributions  of  family  units.  Part  Three,  containing  the  more  analytic  por¬ 
tions  of  the  study,  considers  a  number  of  adjustments  to  compensate  for 
limitations  in  the  conventional  money  income  figures.  Chapter  9  looks  at 
adjustments  for  underreporting,  home-ownership,  and  income-in-kind  re¬ 
ceipts  and  at  the  relative  importance  of  personal  income  taxes  and  transfer 
receipts  as  components  of  the  distribution  of  income.  Chapter  10  examines 
the  consequences  of  adjusting  incomes  for  family  size  and  composition  and 
for  regional  cost-of-living  differences.  Chapter  1 1  turns  to  adjustments  for 
capital  gains  receipts  and  Chapter  12  to  adjustments  for  family  net  worth 
holdings.  Chapter  13  presents  a  framework  for  analysing  intertemporal  dis¬ 
tributional  aspects  of  social  security  programs  as  illustrated  by  the  Canada 
Pension  Plan.  Finally,  Chapter  14  summarizes  the  study  and  highlights  its 
principal  findings. 

The  three  principal  micro  data  sources  employed  represent  some  of  the 
most  recent  and  detailed  data  available  by  region.  The  first,  the  Survey  of 
Consumer  Finances  (scf)  1974  micro  data  tape  on  Canadian  census  family 
units,  is  the  main  data  source,  from  which  a  subfile  of  7473  Ontario  family 
units  was  generated.  Upon  these  data  the  various  adjustments  and  imputa¬ 
tions  in  Part  Three  are  performed,  and  from  them  the  results  in  Chapter  7 
are  obtained.  The  second  source  of  data  employed,  the  Public  Use  Sample 
Tape  (pust)  of  individuals  from  the  1971  Census,  contains  a  much  larger 
sample  of  Ontario  individuals,  allowing  a  more  disaggregated  investigation 
of  particular  earnings  relationships  to  supplement  the  smaller  but  richer  scF 
file.  Results  from  the  pust  file  are  used  in  Chapter  6  and  in  the  construc¬ 
tion  of  life-cycle  earnings  profiles  used  in  Chapter  13.  The  third  source  of 
data,  a  set  of  summary  tables  on  assets,  debts,  and  net  worth  from  the  1970 
Survey  of  Consumer  Finances,  was  assembled  especially  for  this  project  by 
the  Consumer  Income  and  Expenditure  Division  of  Statistics  Canada;  it 
serves  as  the  basis  for  Chapter  8  and  for  all  asset  and  net  worth  calculations 
in  Chapters  11  to  13.  Details  on  how  these  data  sources  were  used  are 
presented  in  various  technical  appendices.  All  calculations  were  done  on 
the  Burroughs  B6700  computer  at  Queen’s  University  and  were  based  on 
computer  programs  generally  available  to  the  public  (such  as  the  SPSS  pack¬ 
age)  or  were  written  specifically  for  the  project  (see  Appendix  D  for  more 
details) . 
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This  part  presents  a  theoretical  overview  of  some  of  the  principal  determi¬ 
nants  of  the  distribution  of  income.  Since  distribution  theory  has  advanced 
so  rapidly  and  in  so  many  directions  in  recent  years,  it  seemed  useful  to 
pull  together  in  a  brief  review  several  of  its  basic  themes.  The  next  three 
chapters  thus  outline  the  theoretical  background  of  the  study.  They  show 
(1)  the  way  underlying  determinants  and  behaviour  interact  with  each 
other,  (2)  the  distributional  environment  in  which  government  activity  and 
policy-making  must  be  carried  on,  (3)  the  rationale  for  the  analytical  per¬ 
spective  pursued  in  later  chapters,  and  (4)  the  basis  for  the  interpretation 
and  evaluation  of  empirical  results  that  occur  throughout.  Readers  inter¬ 
ested  only  in  the  empirical  portions  of  the  study,  however,  may  wish  to  skip 
directly  ahead  to  Parts  Two  or  Three. 

The  present  study  is  not  a  comprehensive  survey  of  recent  work  on  distri¬ 
bution  theory.  It  is  restricted  to  positive  economic  theories,  excluding  nor¬ 
mative  theories  from  its  outlook.  The  review  is  also  limited  in  the  time 
frame  of  the  theories  considered.  Neither  very  long-run  theories  of  inter- 
generational  behaviour  and  mobility  nor  theories  of  the  short-run  distribu¬ 
tional  effects  of  cyclical  macroeconomic  fluctuations  are  considered.  The 
analysis  focuses  instead  on  various  aspects  of  the  life-cycle  behaviour  of 
households  and  the  labour  market  behaviour  of  firms.  This  study  centres 
on  the  distribution  of  resources  among  individuals  and  households;  that  is, 
we  do  not  address  theories  of  factor  shares,  functional  distribution  of 
income,  or  regional  differences  in  income.  Since  the  aim  is  not  to  analyse 
particular  government  programs,  such  matters  as  distributional  incidence 
theory  or  the  effects  of  minimum  wage  laws  are  not  discussed.  The  theoreti¬ 
cal  survey  presented  here  should  complement  other  recent  surveys  of  distri¬ 
bution  rather  than  replace  them.  Finally,  much  of  the  material  reviewed 
below  is  of  quite  recent  vintage  and  of  some  technical  sophistication.  The 
goal,  however,  is  not  theoretical  rigour  or  mathematical  detail  but  to  pre¬ 
sent  the  basic  ideas  verbally  and  (where  useful)  in  diagrams.  Readers  may 
seek  further  analytical  detail  in  the  sources  cited. 

In  traditional  microanalysis,  economics  has  theories  of  the  supply  of  fac¬ 
tors  by  individual  microeconomic  units  on  the  one  hand,  theories  of  the 
demand  for  such  factors  by  individual  firms  or  producers  on  the  other,  and 
(except  where  factor  prices  are  determined  by  legislation  or  collective  bar¬ 
gaining)  theories  of  equilibrium  behaviour  linking  the  two  at  the  market 
level.  Accordingly,  our  theoretical  discussion  is  divided  into  three  chapters. 
Chapter  2,  immediately  following,  examines  a  number  of  supply-side  fac¬ 
tors  determining  the  distribution  of  income  and  wealth,  and  carries  out  the 
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analysis  in  a  life-cycle  framework  of  individual  choice  and  household  acti¬ 
vity.  Individuals  receive  income  from  wealth  holdings  and  remuneration 
from  work  effort,  as  reflected  in  hours  of  work  and  acquired  training  and 
job  experience.  These  factors  are  open  to  long-run  or  life-cycle  choice  by 
individuals  according  to  their  tastes  and  endowment  constraints.  Chapter  3 
turns  to  demand-side  considerations  (such  as  discrimination  and  screening) 
in  the  distribution  of  earnings,  examining  employer  behaviour  in  the  labour 
market  and  its  implications  for  wage  differentials  between  individuals  and 
groups  of  workers.  The  analysis  in  Chapter  3  is  thus  more  short-run  than 
that  of  Chapter  2  and  more  focused  on  group-specific  (as  opposed  to  indivi¬ 
dual)  differences  in  wage  rates  and  employment  opportunities.  Chapter  4 
then  brings  in  demographic  factors  to  derive  an  over-all  distribution  of 
income  as  observed  in  conventional  data  sources.  It  thus  tries  to  show  how 
a  number  of  important  factors  become  integrated  in  the  total  distribution  of 
income. 


2 

Supply  determinants  and 
life-cycle  behaviour 


INTRODUCTION 

The  subject  of  this  study  is  the  size  distribution  of  income  and  its  associated 
structure  of  inequality;  that  is,  it  examines  differences  in  income  among 
individual  income  recipient  units.  Consequently,  we  begin  by  looking  at  the 
economic  behaviour  of  these  individual  recipient  units,  emphasizing  the 
choices  available  to  them,  the  constraints  they  face,  and  the  implications  of 
their  decisions.  Households  and  individuals  are  remunerated  according  to 
the  productive  factors  they  offer  to  the  market.  The  present  chapter  con¬ 
siders  the  various  supply-side  factors  affecting  income  difference  and  the 
distribution  of  income. 

Analysis  of  the  supply-side  determinants  of  the  distribution  of  income 
emphasizes  the  availability  of  individuals’  talents  and  abilities  to  the  process 
of  production.  Since  some  talents  are  highly  rewarded  on  the  factor  market, 
a  person  will  seek  to  acquire  them  either  through  capital  investment,  for¬ 
mal  education,  built-up  job  experience,  or  perhaps  greater  work  effort. 
These  involve  making  decisions  often  over  fairly  lengthy  time  horizons  that 
have  implications  for  one’s  entire  earning  career.  Thus  the  framework  of 
analysis  in  this  chapter  is  the  life-cycle  theory  of  individual  and  household 
decision-making.  The  three  key  components  of  the  life-cycle  models  em¬ 
ployed  are  the  abilities  the  individual  possesses  either  through  birth  or 
upbringing,  his  tastes  in  leisure,  consumption,  and  education,  and  the  access 
he  has  to  capital  funds  and  endowments  to  support  his  desired  career  and 
consumption  plans.  Tf  native  talents  were  the  same  for  all  individuals;  if 
they  all  had  the  same  tastes  and  could  obtain  capital  for  training  purposes 
on  the  same  terms,  then  in  long-run  equilibrium  earnings  would  be  the 
same  for  all’  (Reder,  1969,  224).  Differences  in  incomes  on  the  supply  side 
thus  reflect  differences  among  individuals  principally  in  these  key  factors. 
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Much  recent  research  has  been  devoted  to  developing  a  life-cycle  theo¬ 
retical  framework  for  distribution  analysis.  It  is  appropriate  for  analysing  the 
effects  of  pensions,  government  medical  and  health  insurance,  and  social 
security  programs  such  as  those  considered  in  Chapter  13.  It  highlights  the 
long-term  nature  of  the  many  income  differences  and  background  factors 
that  go  into  these  differences.  It  permits  inferences  on  the  distribution  of 
economic  well-being  from  current  income  and  wealth  figures  such  as  those 
considered  in  Chapter  12.  It  helps  to  determine  when  the  low  income  of  a 
group  calls  for  transfer  policies  rather  than  job  opportunities  or  policies  to 
increase  productivity.  A  life-cycle  framework  also  helps  in  the  interpreta¬ 
tion  of  recent  trends  in  summary  inequality  statistics  associated  with  chang¬ 
ing  age,  occupational  structure,  and  labour  force  participation  patterns  in 
the  economy. 

There  are  several  basic  features  or  stylized  facts  of  the  life  cycle.  The 
early  years  are  characterized  by  dependence  upon  parents  or  guardians,  and 
most  important  decisions  about  education  and  upbringing  are  made  by 
them.  Talents  and  abilities  are  inherited  or  acquired  from  them,  and  one’s 
socioeconomic  background  is  provided  by  them.  In  the  second  stage  one 
reaches  adulthood  and  economic  independence  in  the  sense  that  the  chief 
economic  decisions  are  now  made  by  oneself,  perhaps  along  with  a  spouse. 
Given  one’s  ability,  resources,  background,  and  preferences,  an  occupation 
or  career  is  selected;  choices  are  made  to  cease  or  continue  further  educa¬ 
tion  in  high  school,  university,  or  technical  school;  and  decisions  are  made 
about  work  effort  on  the  job.  In  principle  one  can  also  choose  the  number 
and  timing  of  children  so  that  household  development  can  also  be  planned. 
And  along  with  household  development  go  life-cycle  consumption,  saving, 
and  net  worth  accumulation  patterns.  These  reveal  relatively  heavy  expenses 
in  the  early  years  of  family  formation  and  perhaps  also  later  on  with  educa¬ 
tion  costs,  but  eventually  tailing  off  as  the  children  themselves  become  inde¬ 
pendent  and  leave  home.  In  the  third  stage  of  economic  life,  one  stops 
working  because  of  retirement  or  infirmity  and  becomes  dependent  again 
either  upon  past  accumulation  of  capital  or  upon  transfer  support  from 
one’s  children  or  the  state.  This  review  treats  the  first  stage  as  given,  and 
focuses  on  the  principal  economic  decisions  made  in  the  second  and  on 
their  distributional  implications  for  incomes  in  the  second  and  third  stages. 

The  next  section  of  this  chapter  examines  life-cycle  consumption,  saving, 
and  wealth  accumulation.  The  third  section  looks  at  human  capital  invest¬ 
ment  models  as  determinants  of  earnings.  The  fourth  section  extends  the 
analysis  to  incorporate  life-cycle  labour  supply  as  well.  The  fifth  section 
considers  several  aspects  of  occupational  choice.  Household  activity  and 
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labour  supply  behaviour  of  wives  are  discussed  in  the  sixth  section,  along 
with  family  background  and  bequests.  Implications  of  these  principles  are 
reviewed  in  the  concluding  section. 

LIFE-CYCLE  SAVING  AND  WEALTH  ACCUMULATION 

The  factor  or  primary  income  T/  that  an  individual  or  household  receives  in 
return  for  supplying  productive  inputs  to  the  factor  market  comes  from 
several  principal  sources.  Wage  and  salary  income  YW,  by  far  the  largest 
component,  is  received  by  those  who  work  as  part-time  or  full-time  employ¬ 
ees.  Capital  income  YK  consists  of  rent,  dividends,  and  interest  income. 
Proprietory  income  YP  includes  farm  proprietary  income  received  by  far¬ 
mers  and  business  and  professional  proprietary  income  received  by  self- 
employed  businessmen  and  professionals  such  as  medical  doctors  and 
lawyers.  More  formally,  one  may  write 

Yf  =  YW  +  YK  +  YP. 

However,  the  third  component  may  be  thought  of  as  a  return  jointly  to 
work  effort  and  professional  expertise  of  self-employed  workers  on  the  one 
hand  and  to  the  stock  of  capital  or  equipment  they  use  in  their  work  on  the 
other  hand.  Consequently,  in  this  chapter  YP  will  be  subsumed  under  the 
other  main  sources  of  factor  income,  YW  and  YK. 

In  addition,  income  may  be  received  in  the  form  of  government  transfers 
YT;  and  at  the  same  time,  government  taxes  T  must  be  paid.  Thus  dispos¬ 
able  income  may  be  expressed  as 


Yd  =  Yf  +  (YT  -  n. 


Part  One  of  this  study  focuses  on  the  determinants  of  the  distribution  of 
primary  or  factor  income  T/,  while  the  distribution  of  disposable  family 
income  is  considered  at  a  later  stage  in  the  empirical  work  of  Part  Three. 
The  present  section  examines  some  of  the  determinants  of  income  from 
wealth  holdings  YK,  while  the  following  several  sections  look  at  earned  in¬ 
come  YW. 

Although  capital  income  is  not  as  widespread  a  source  of  income  as  earn¬ 
ings,  it  is  nonetheless  a  useful  point  at  which  to  start  a  review  of  life-cycle 
theory  because  it  is  an  important  source  of  inequality  at  the  top  end  of  the 
distribution  and  because  it  introduces  the  basic  neoclassical  model  of  life- 
cycle  decision-making,  the  distinction  between  flow  of  income  and  stock  of 
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wealth,  and  the  role  of  wealth  as  such.  Human  capital  theory  is  discussed  in 
the  next  section,  and  the  similarities  in  framework  between  the  two  sec¬ 
tions  can  be  noted.  Capital  income  is  made  up  of  rents,  dividends,  and 
interest  income  that  arise  from  ownership  of  different  forms  of  real  or 
financial  assets.  But  the  rest  of  this  section  assumes  for  convenience  that 
there  is  only  one  homogeneous  form  of  wealth  that  can  be  accumulated. 

Life-cycle  models  of  consumption  and  savings  behaviour  have  a  fairly 
long  lineage  compared  to  the  recent  contributions  on  life-cycle  labour  sup¬ 
ply  and  human  capital  investment.  Preliminary  thoughts  on  the  subject  go 
back  at  least  to  Fisher  (1907;  1930).  But  with  the  advent  of  Keynesian 
economics,  interest  shifted  away  from  the  savings-interest  rate  relationship 
towards  the  consumption-income  relationship.  However,  by  the  early  1950s 
research  interest  was  turning  to  longer-run  models  as  theoretical  underpin¬ 
nings  for  a  macro  consumption  function.  Along  with  Friedman’s  perma¬ 
nent  income  model  and  Duesenberry’s  relative  income  approach  came  the 
Modigliani  and  Brumberg  (1955)  life-cycle  hypothesis  later  extended  by 
Ando  and  Modigliani  (1963).  The  impetus  for  development  of  a  life-cycle 
theory  of  consumption  and  saving  thus  lay  in  a  reformulation  of  the  theory 
behind  aggregate  consumption  functions  and  macroeconomic  analysis;  but 
the  main  interest  for  our  purposes  now  lies  in  its  implications  for  a  micro- 
economic  analysis  of  the  distribution  of  capital  income  across  individuals  in 
the  population. 

Outline  of  the  life -cycle  savings  model 

The  main  ideas  of  life-cycle  analysis  can  be  seen  in  a  simple  Fisher  two- 
period  formulation.  Suppose  that  an  individual  has  a  two-period  lifetime 
horizon  (‘present’  and  ‘future’)  and  given  earnings  in  the  two  periods  of 
ywq  and  YW|  respectively.  If  he  can  borrow  or  lend  at  the  given  market  rate 
of  interest  /*,  he  faces  consumption  possibilities  that  lie  anywhere  on  or 
below  the  market  opportunities  line  AB  (through  the  endowment  point  A 
and  with  slope  —(1+/))  in  Figure  1.  At  the  same  time,  he  is  assumed  to 
have  a  utility  function  6/(Co,Ci),  which  indicates  his  relative  preference  or 
tastes  for  alternative  combinations  of  current  and  future  consumption  in 
the  form  of  a  map  of  indifference  curves  (one  of  which  is  drawn)  in  Figure 
1.  The  individual  is  assumed  to  maximize  his  utility  subject  to  the  market 
opportunities  available  to  him  by  choosing  that  point  B  along  the  opportu¬ 
nities  line  that  allows  him  to  reach  his  highest  possible  indifference  curve 
U.  Thus  the  individual  consumes  at  point  B  with  savings  or  capital  accumu¬ 
lation  of  So  in  the  current  period  and  dissavings  or  capital  decumulation  of 
S\  in  the  future  period.  Savings  act  as  a  buffer  as  consumption  is  shuffled 
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Figure  1: 

Two-period  consumption-savings  model 


— V — ^  consumption 

So  and  income 


across  time  to  maximize  lifetime  utility.  Consumption  depends  not  directly 
on  current  earnings  but  rather  on  the  longer-run  concept  of  lifetime  earn¬ 
ings  or  what  might  be  called  the  individual’s  discounted  net  worth.  In  the 
illustrated  example,  wealth  is  accumulated  in  the  first  period  and  depleted 
in  the  second. 

Turning  now  to  a  more  general  formulation  of  the  model  in  a  continuous 
time  framework  with  a  T-period  horizon,  we  shall  assume  an  individual 
begins  his  ‘economic  life’  (i.e.  his  economic  age  t  equals  zero)  when  he 
reaches  the  stage  of  economic  independence  referred  to  above  and  makes 
his  consumption-savings  decisions  for  the  remaining  portion  of  his  life, 
which  terminates  when  he  dies  at  economic  age  T.  The  individual  is 
assumed  to  have  a  known  earnings  profile  Yw(/)  over  his  economic  life  and 
to  start  off  with  some  initial  wealth  endowment  of  A^o  perhaps  left  by  his 
family.  He  in  turn  seeks  to  leave  a  terminal  capital  stock  Kf  io  his  own 
heirs.  As  before,  the  individual  is  assumed  to  be  able  to  borrow  or  lend  as 
much  as  his  resources  allow  at  a  given  interest  rate  r,  so  that  one  can  in 
effect  characterize  an  entire  lifetime  earnings  stream  by  a  single  number,  its 
discounted  present  value.  The  timing  of  the  earnings  receipts  becomes 
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irrelevant  so  long  as  the  present  value  of  the  earnings  stream  remains  the 
same. 

Tastes  are  characterized  by  a  utility  function  defined  on  consumption 
over  the  life  cycle  and  assumed  for  convenience  to  be  of  the  (time- 
invariant  and  separable)  form  U(C(t))e~i^\  where  utility  in  period  t  is 
discounted  at  a  subjective  rate  of  time  preference  p,  indicating  one’s  prefer¬ 
ence,  other  things  equal,  of  current  over  future  consumption.' 

Given  an  exogenously  determined  lifetime  earnings  profile  and  the 
borrowing-lending  opportunities  available  in  the  capital  market,  one  is 
assumed  to  select  a  lifetime  consumption  and  savings  profile  that  will  maxi¬ 
mize  discounted  lifetime  utility.  More  formally,  the  individual  is  assumed 
to  choose  a  lifetime  consumption  profile  C(r),  a  corresponding  savings 
profile  5(r),  and  net  worth  profile  K{t)  so  as  to  maximize 

SlU{C{t))e-p^du  (1) 

subject  to  the  accumulation  constraint  that  the  accumulation  of  wealth  at 
any  period  in  time  must  equal  one’s  savings  at  that  time, 

dK{t)ldt  =  k{t)  =  Sit),  (2) 

a  budget  constraint  that  at  any  period  the  uses  of  income  (consumption 
plus  saving)  must  equal  total  available  income,  wages  Yw(r)  plus  interest 
on  wealth  holdings  rKit), 

Cit)  +  Sit)  =  Yw(r)  -f  rKit),  (3) 

and  a  condition  that  the  initial  and  terminal  capital  stocks  must  be  Kq  and 
Kj  respectively. 

Solution  of  this  problem,  for  example  by  Atkinson  (1971)  or  Blinder 
(1974),  yields  the  first-order  optimality  condition  for  consumption  that 
over  the  life  cycle, 

dCit)/dt  =  Cit)  =  ir-  p)  •  U'iC)/-  U"iC).  (4) 

With  positive  but  decreasing  marginal  utility  from  consumption  (i.e.  U'  > 
0  and  U"  <  0),  the  sign  of  the  change  in  consumption  over  the  life  cycle 

1  More  technical  details  on  the  exact  specifications  of  the  life-cycle  consumption-saving 
model  may  be  found,  for  example  in  Tobin  (1967),  Becker  (1971),  Somermeyer  and 
Bannink  (1973),  and  Blinder  (1974). 
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depends  on  the  difference  between  the  market  rate  of  interest  and  the  rate 
of  time  preference  (/•  —  p).  Intuitively,  this  should  make  some  economic 
sense.  Suppose  there  is  a  just-attainable  consumption  profile  that  is  constant 
over  the  full  life  cycle.  Then  if  the  market  rate  of  interest  r  exceeds  one’s 
subjective  rate  of  time  preference  p,  one  could  increase  lifetime  utility  by 
postponing  some  consumption  and  accumulating  assets  to  finance  increased 
future  consumption,  so  that  the  optimal  consumption  profile  would  start  off 
relatively  low  and  then  build  up  over  the  life  cycle  (i.e.  C(/)  >  0).  Con¬ 
versely,  if  the  market  makes  present  resources  available  more  cheaply  than 
the  individual  demands  in  terms  of  forgone  future  consumption  (i.e.  r  < 
p),  he  will  maximize  lifetime  utility  by  borrowing  present  resources,  enjoy¬ 
ing  a  high  consumption  level,  and  then  steadily  reducing  future  consump¬ 
tion  to  repay  the  debt,  so  that  in  this  case  the  optimal  consumption  profile 
will  decline  over  the  life  cycle. 

If  we  further  constrain  the  form  of  the  utility  function  to  the  iso-elastic 
family 

U{C)  =  C^~^/(l  —  6)  +  constant,  for  0  <  ;z£  \ 

and  (5) 

U{c)  =  log  C  +  constant,  for  6  =  1, 

where  —8  is  the  (constant)  elasticity  of  the  marginal  utility  curve  with 
respect  to  consumption  (and  determines  the  degree  of  curvature  of  the 
indifference  curve  in  Figure  1),^  equation  (4)  can  be  simplified  to 

C(t)/Cit)  =  (/•  -  p)/8,  (6) 

which  has  the  explicit  solution  for  the  consumption  profile 


CU)  =  Coe^^ 


2  If  the  utility  function  is  of  the  isoelastic  form  (5),  it  can  be  shown  that  the  slope  of  the 
indifference  curves  such  as  the  one  illustrated  in  Figure  1  is  given  by  —  (1  +  /d 
{C\/Cq)^.  Thus  along  the  45°  ray  from  the  origin,  the  indifference  curves  have  slope  — 
(1  +  p)  dependent  solely  on  p.  The  second  derivative  of  the  indifference  curve  along 
this  ray,  however,  can  be  shown  to  vary  proportionally  with  8  and  inversely  with  Q. 
Thus  if  8  is  large,  the  indifference  curves  are  very  convex  toward  the  origin;  while  if  8 
is  small,  they  are  much  less  sharply  bent. 
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where  =  (r  —  f)  )/3  is  the  constant  rate  of  growth  of  consumption  over  the 
life  cycle  and  Cq  is  the  initial  consumption  level.  In  particular,  if  K  denotes 
the  discounted  present  value  of  lifetime  earnings, 

then  the  optimal  consumption  profile  C(0  can  be  written  as 

C(t)  =  (Ko  -i-  y-  KTe-^'^)/N  •  (7) 

where  TV  is  a  constant  depending  on  the  parameters  r  —  g  and  T.  The 
expression  in  the  numerator  of  (7)  is  simply  the  present  value  of  lifetime 
net  worth.  Thus,  at  each  moment  of  time  consumption  absorbs  a  certain 
fraction  of  one’s  lifetime  net  worth,  a  fraction  depending  on  one’s  (eco¬ 
nomic)  age,  lifespan,  consumption  tastes,  and  the  market  interest  rate 
(Blinder,  1974,  27).  Given  the  optimal  consumption  profile,  the  stock  of 
accumulated  net  worth  holdings  K{t)  can  be  obtained  from  the  buildup  of 
initial  endowments  and  the  cumulation  of  savings  (i.e.  that  part  of  income 
which  was  not  consumed)  over  the  worker’s  lifetime.^ 

Diagrammatically,  the  solution  may  be  illustrated  for  various  different 
parameter  values  of  the  model.  In  particular,  if  the  rate  of  growth  of  con¬ 
sumption  g  is  positive,  as  would  seem  to  be  reasonable  empirically,  and  if 
the  earnings  profile  were  assumed  constant  for  convenience,  a  set  of  con¬ 
sumption,  net  worth,  and  capital  income  (YK(r)  =  r  •  K{t))  trajectories  as 
illustrated  in  Figure  2  may  be  obtained. 

Implications  of  the  life-cycle  savings  model 

What,  then,  are  the  main  conclusions  or  implications  that  can  be  drawn 
from  the  standard  life-cycle  model  of  consumption-saving  behaviour  from 
the  point  of  view  of  the  distribution  of  capital  income?  First,  since  YK(t)  = 
rK{t),  the  distribution  of  capital  income  for  a  given  market  rate  of  interest 
r  depends  on  the  underlying  distribution  of  wealth  stocks.  Thus,  in  order  to 
understand  an  income  distribution,  one  has  to  examine  the  basic  determi¬ 
nants  of  the  accumulation  of  the  underlying  stocks  of  wealth.  As  will  be 
seen  in  the  next  section,  an  exactly  analogous  conclusion  holds  with  respect 
to  the  distribution  of  earnings.  Indeed,  if  the  rate  of  return  on  wealth  differs 

3  More  specifically,  the  profile  of  the  stock  of  net  worth  holdings  is  given  by  K{t)  =  K^e'’ 
+  -  c(7)i  dr  and  the  profile  of  the  flow  of  capital  income,  YK{t)  = 

rKit),  in  proportional  to  K{t). 
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Figure  2: 

Illustrative  life-cycle  trajectories  for  consumption,  net  worth  and  capital 
income 


Age 

(t) 


across  individuals  and  is  positively  correlated  with  wealth  holdings,  the  dis¬ 
tribution  of  YK  across  individuals  will  be  even  more  unequal  than  the  distri¬ 
bution  of  K  alone. 

Secondly,  savings  and  capital  income  act  as  buffers  between  earnings, 
which  may  move  unevenly  over  time,  and  consumption,  which  tends  to 
adjust  more  smoothly  and  slowly  from  one  period  to  another.  In  the 
absence  of  savings,  capital  income,  or  borrowing-lending  opportunities  con¬ 
sumption  would  be  tied  to  the  earnings  profile;  but  with  this  extra  source  of 
income  a  greater  range  of  consumption  possibilities  is  made  available,  and 
consumption  adjusts  according  to  the  longer-run  concept  of  discounted  life¬ 
time  net  worth. 
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Thirdly,  it  can  be  seen  from  Figure  2  that  capital  income  varies  systemati¬ 
cally  with  age.  Since  the  optimal  level  of  yk  changes  with  age  over  the  life 
cycle  and  since  consumption  tends  to  follow  wealth  rather  than  earnings  in 
any  period,  it  may  not  be  appropriate  as  a  measure  of  individual  economic 
well-being  to  examine  income  differences  among  individuals  taken  at 
different  points  of  the  life  cycle.  A  more  appropriate  distribution  for 
inequality  analysis  would  perhaps  be  that  of  (broadly  defined)  lifetime  net 
worth: 

KN  =  A"oT  F  — 

or  even  the  present  value  of  lifetime  earnings  V.  Lacking  data  on  these, 
however,  one  should  at  the  least  compare  people  at  similar  points  within 
the  life  cycle,  since  age-specific  income  distributions  are  more  meaningful 
for  analysis  than  a  single  over-all  cross-sectional  distribution. 

The  life-cycle  model  of  consumption-savings  behaviour  just  presented, 
while  suggestive,  is  too  simple  in  a  number  of  respects,  and  the  rest  of  this 
chapter  is  devoted  to  relaxing  some  of  the  simplifying  restrictions  and  add¬ 
ing  further  complications.  In  the  present  model,  consumption  follows  a 
very  restrictive  pattern,  and  the  lifetime  profile  of  earned  income  was 
treated  as  exogenously  given  to  the  individual.  We  turn  next  to  an  analysis 
that  endogenizes  the  earnings  profile  and  makes  it  also  subject  to  individual 
choice  through  human  capital  investment  behaviour  and  life-cycle  labour 
supply.  The  present  model  is  basically  one  of  individual  choice  and  does  not 
explicitly  recognize  the  role  of  the  household  in  consumption  and  accumu¬ 
lation  decisions.  Finally,  life-cycle  considerations  are  not  likely  to  be  able  to 
explain  adequately  wealth  holdings  and  net  worth  inequality  at  the  extreme 
top  end  of  the  distribution,  where  other  factors  such  as  inheritances, 
chance,  entrepreneurial  activity,  and  rent  of  ability  are  likely  to  have  a  more 
critical  role. 

HUMAN  CAPITAL  INVESTMENT  AND  EARNINGS 

In  the  preceding  section  attention  was  focused  on  the  determination  of 
wealth  stocks  and  capital  income  YK  over  the  life  cycle.  The  present  and 
next  sections  turn  to  determinants  of  wage  and  salary  or  earned  income  YW 
over  one’s  working  life.  In  the  earlier  discussion  capital  income  was  seen  to 
be  determined  by  the  stock  of  wealth  one  had  accumulated  and  the  supply 
of  savings  to  build  up  the  stock.  In  the  present  discussion  it  is  argued  that 
earned  income  is  basically  explained  (given  market-determined  factor 
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prices)  by  the  supply  of  labour  services  over  the  life  cycle.  More  speci¬ 
fically,  the  amount  of  earned  income  received  in  any  year, 

Yw(r)  =  w{t)  •  Hit), 

can  be  thought  of  as  being  the  product  of  one’s  hourly  wage  rate  and  the 
number  of  hours  worked  on  the  job  per  year.  The  second  factor  may  be 
thought  of  as  representing  the  time  or  quantity  dimension  of  labour  supply, 
while  the  first  factor  may  be  thought  of  as  representing  the  degree  of  labour 
skill  or  the  quality  dimension  of  labour  supply.  Conceptually,  then,  the 
supply  of  labour  over  the  life  cycle  is  viewed  as  involving  two  sets  of 
decisions  -  the  acquisition  of  skills  and  the  length  of  time  worked.  We  shall 
now  consider  the  first  set  of  decisions  in  the  human  capital  model  of  earn¬ 
ings  determinations,  and  following  that  the  second  set  in  the  theory  of  life- 
cycle  labour  supply. 

The  human  capital  framework 

The  general  framework  of  human  capital  analysis  is  very  similar  to  the 
earlier  analysis  of  income  from  real  or  financial  capital.  Human  capital,  how¬ 
ever,  may  be  thought  of  as  ‘an  individual’s  productive  skills,  talents,  and 
knowledge’  (Thurow,  1970,  1)  used  to  produce  earnings  in  the  labour  mar¬ 
ket.  Assume  for  convenience  in  this  section  that  the  number  of  hours 
worked  in  the  labour  market  within  a  year  Hit)  is  uniform  across  all  indi¬ 
viduals  and  age  groups.  Earnings  then  depend  only  on  skill  level  or  what  is 
referred  to  as  one’s  stock  of  human  capital,  which  is  in  turn  built  up  by 
investment  in  acquiring  productive  skills.  Analysis  thus  focuses  on  optimal 
patterns  of  life-cycle  human  capital  investment.  As  in  the  earlier  discussion 
of  capital  income,  the  analysis  is  carried  on  in  a  long-run  optimization 
framework  involving  a  life-cycle  tradeoff  of  expected  future  income  gains 
against  present  income  opportunity  costs. 

Human  capital  skills  are  built  up  through  formal  schooling  (primary, 
secondary,  university,  and  technical  and  trade  school),  through  experience 
acquired  working  and  learning  on  the  job,  through  expenditures  to  main¬ 
tain  and  improve  one’s  general  health,  through  efforts  to  learn  an  addi¬ 
tional  language  for  job  market  purposes,  as  well  as  through  expenditures  to 
migrate  to  regions  that  offer  greater  job  opportunities.  Only  the  first  two 
sources  of  human  capital  investment  will  be  considered  explicitly  here, 
although  they  will  be  viewed  as  special  cases  of  a  somewhat  more  general 
model. 
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While  the  human  capital  investment  decision  has  obvious  similarities  to 
investment  decisions  on  non-human  capital,  there  is  also  a  significant 
difference.  Both  kinds  of  decisions  require  a  current  sacrifice  to  increase 
future  available  resources  and  thus  involve  an  intertemporal  weighting  of 
current  costs  against  future  returns.  But  in  the  absence  of  slavery  human 
capital  can  only  be  rented  and  not  purchased.  The  market  is  for  the  services 
of  human  capital  rather  than  for  the  human  capital  itself.  The  wage  is  thus 
reviewed  as  a  rental  rate  on  the  stock  of  human  capital. 

Consider  now  some  of  the  details  of  the  standard  human  capital  model  of 
Becker  (1964)  and  Mincer  (1958;  1962;  1970).  Two  forms  of  human  capital 
are  explicitly  considered:  formal  education  or  schooling,  and  on-the-job 
training.  The  latter  is  divided  between  specific  and  general  training.  Specific 
training  consists  of  knowledge  useful  only  to  a  particular  employer,  who 
must  thus  pay  for  its  acquisition.  General  training  is  widely  useful  on  the 
labour  market.  Since  this  raises  one’s  opportunity  earnings,  an  employee 
would  be  willing  to  pay  for  its  acquisition  himself  in  currently  forgone  earn¬ 
ings.  This  general  type  of  on-the-job  training  is  the  focus  of  our  analysis, 
while  some  implications  of  specific  training  will  be  considered  in  the  follow¬ 
ing  chapter. 

Applying  our  life-cycle  saving  and  consumption  framework,  we  assume 
that  the  period  of  ‘economic  independence’  in  one’s  life  is  entered  at  about 
age  eighteen,  say,  or  at  ‘economic  age’  zero.  At  that  point  one  has  the 
choice  of  continuing  formal  education  and  choosing  a  career  or  job  profile 
with  varying  amounts  of  on-the-job  training  until  retirement,  assumed  to 
occur  Tf^  years  in  the  future.  Under  the  continuing  assumption  of  perfect 
capital  markets,  the  training  investment  decision  can  be  treated  indepen¬ 
dently  of  the  consumption-saving  decision  considered  above.  Individuals 
are  now  assumed  to  choose  their  human  capital  investment  profiles  so  as  to 
maximize  their  discounted  present  value  of  lifetime  earnings.  In  terms  of 
Figure  1,  they  invest  in  a  training  program  that  will  move  their  market 
opportunities  line  up  to  the  right  as  far  as  possible.'^ 

It  will  be  convenient  in  the  analysis  that  follows  to  distinguish  between 
several  income  concepts  instead  of  the  single  term  Yw(r)  used  so  far. 
Accordingly,  let  E{t)  represent  the  ‘gross  earnings’  an  individual  receives 
at  economic  age  r,  and  let  CE(r)  denote  the  net  human  capital  investment 

4  For  a  discussion  of  education  as  a  consumption  good  and  its  corresponding  demand,  see, 
for  example,  Lazear  (1977)  and  Oniki  (1968).  In  general,  if  the  stock  of  human  capital 
has  positive  utility  for  an  individual,  he  will  choose  to  acquire  more  of  it  than  would  be 
implied  by  the  pure  investment  model.  On  the  other  hand,  if  the  learning  process  is  dis¬ 
tasteful  as  Lazear  appears  to  find,  he  will  choose  to  acquire  less. 
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costs  an  individual  pays  in  the  form  either  of  direct  out-of-pocket  costs  such 
as  tuition,  books,  and  equipment  purchases  or  of  indirect  opportunity  costs 
in  the  form  of  forgone  earnings  from  staying  in  school  or  taking  time  to 
learn  general  skills  on  the  job.  Thus  the  ‘net  earnings’  an  individual 
receives  are 

YE(r)  =  E{t)  -  CE(r). 

If  CE(r)  consists  solely  of  forgone  earnings,  then  YE(r)  may  be  identified 
with  the  empirically  observable  Yw(r).  In  addition,  let  X{t)  represent  the 
‘raw’  earnings  the  individual  would  receive  at  economic  age  t  if  he  invested 
in  no  further  human  capital  beyond  high  school.  And  denote  the  propor¬ 
tional  return  to  the  individual  at  economic  age  t  on  human  capital  invest¬ 
ment  made  a  years  earlier  by  r{t  —  a).  From  the  definitions  of  these 
terms,  then,  it  can  be  seen  that  current  gross  earnings  are  composed  of  the 
earnings  one  would  receive  in  the  absence  of  any  human  capital  investment 
beyond  schooling  at  economic  age  zero  plus  the  returns  received  on  the  invest¬ 
ments  (some  of  which  may  be  zero)  made  each  year  since  then,  that  is, 

E{t)  =  X(t)  +  /•(t)ce(7)  for  1  ^  Tr.  (8) 

7=0 

Consequently,  what  determines  E(t)  (and  thus  YE(r))  is  the  pattern  of 
human  capital  investments  (i.e.  the  CE(r)’s)  over  one’s  working  life.  Given 
an  investment  profile  (and  the  corresponding  rate-of-return  profile)  over 
the  life  cycle,  one  obtains  a  life-cycle  trajectory  of  annual  earnings. 

The  human  capital  decision  tlius  becomes  one  of  choosing  an  optimal 
profile  of  CE(r)’s.  Optimality,  however,  as  just  pointed  out,  is  defined  in 
terms  of  the  maximum  discounted  present  value  of  lifetime  earnings.  Skill 
acquisition  is  valued  solely  for  its  income-producing  ability  and  not  as  a 
consumption  good  having  utility  in  its  own  right.  It  will  be  recalled  from  the 
preceding  section  that  the  principal  constraint  on  the  life-cycle  consumption 
choice  with  perfect  capital  markets  was  exactly  the  present  value  of  life- 
cycle  earnings.  Consequently,  the  maximum  present  value  criterion  for  skill 
acquisition  can  be  seen  as  a  first  step  toward  maximizing  one’s  life-cycle 
consumption  potential.  For  the  moment,  though,  we  turn  aside  from  the 
problem  of  optimally  choosing  the  CE(r)’s  to  analyse  some  of  the  conse¬ 
quences  of  optimally  chosen  investment  profiles. 

Implications  of  the  human  capital  model 

The  first  special  case  of  the  human  capital  model  to  be  considered  is 
Mincer’s  schooling  model  (1958;  1970),  obtained  by  inserting  several 
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specific  assumptions  into  the  general  earnings  function  (8)  above.  In  par¬ 
ticular,  assume  the  following:  (i)  Human  capital  investment  occurs  only 
through  formal  schooling  that  is  assumed  to  continue  for  S  years  beyond 
age  zero.  For  the  first  S  years  of  one’s  economic  life,  one  remains  com¬ 
pletely  out  of  the  labour  force;  and  for  the  remaining  Tf^  —  S  years,  one 
works  full-time  (investing  no  further  in  one’s  stock  of  human  capital),  (ii) 
There  are  no  out-of-pocket  investment  costs,  so  that  the  only  investment 
costs  over  the  schooling  period  are  the  forgone  earnings  of  staying  out  of 
the  labour  force  (i.e.  CeU)  =  E(t)  for  0  ^  ^  S).  (iii)  The  rate  of  return 
on  acquired  skills  remains  constant  as  one  gets  older.  And  (iv)  one’s  raw 
earnings  also  remain  constant  over  time  (i.e.  X{t)  =  £0  for  0  ^  Tp). 
It  follows  from  these  four  assumptions  that  (8)  can  now  be  written  as 

E{t)  =  E() -E  r  2  £’(t),  for  S.  (9) 

r=0 

Since  E{t)  =  E{t—\)  +  /'CE(/— 1)  from  (8),  recursive  substitution  into 
(9)  yields 

E{t)  =  £0  (\+r)S 
or  approximately, 

log  Eit)  =  log  Eq  -E  r  •  S.  (10) 

Several  results  follow  immediately  from  this  formulation.  Looking  across 
individuals  in  the  population  at  a  particular  moment,  one  notes  that,  first, 
people’s  ability  and  access  to  finances  (via  r)  and  educational  attainment 
(via  S)  interact  multiplicatively  to  affect  earnings  exponentially.  Secondly, 
even  if  distributions  on  rates  of  return  and  schooling  levels  are  symmetrical 
across  individuals,  the  resulting  distribution  on  earnings  will  be  skewed, 
which  in  fact  it  is.  Thirdly,  inequality  in  earnings  among  individuals  will 
tend  to  be  greater:  the  larger  the  dispersion  in  the  distribution  of  schooling 
levels  across  the  population,  the  larger  the  dispersion  in  the  distribution  of 
ability  and  resource  availability  across  members  of  the  population,  and  the 
more  highly  that  r  and  S  are  positively  correlated  across  members  of  the 
population.  And  fourthly,  looking  across  time  for  given  individuals,  one 
notes  that  the  life-cycle  earnings  profile  predicted  by  (10)  is  horizontal. 
Thus  earnings  differences  among  individuals  in  the  population  do  not  arise 
because  of  earnings  variation  over  the  life  cycle  in  this  particular  model.  As 
we  shaii  see  in  Part  Two,  though,  actual  wage  profiles  over  the  life  cycle  are 
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not  horizontal.  Consequently,  this  model  must  be  modified  to  allow  for 
earnings  differences  both  across  individuals  and  over  the  life  cycle  for  each 
individual. 

The  on-the-job  training  (or  OJT)  model  provides  such  a  generalization  of 
the  simple  schooling  model  by  relaxing  assumption  (i)  listed  above.  Human 
capital  investment  can  now  occur  while  one  is  working  in  the  labour  force 
after  having  completed  S  years  of  formal  schooling.  Work  thus  has  a  dual 
role  of  generating  current  earnings  and  contributing  to  future  productivity. 
In  particular,  suppose  that  the  proportion  of  one’s  earning  capacity  (or 
available  working  time)  devoted  to  further  improving  one’s  productive 
skills  is  kit).  Therefore 

CE(r)  =  kit)Eit), 

kit)  =  1  for  0  ^  5,  kit)  <  \  for  S  <  t^  Tr.  (11) 

In  general,  the  proportional  investment  profile  kit)  will  be  assumed  to 
decline  as  one  gets  older  (as  illustrated  in  Figure  3)  because  later  invest¬ 
ment  has  a  shorter  payback  period  in  which  to  recoup  the  forgone  earnings 
from  investment,  and  the  market  value  of  time  tends  to  increase  with  the 
amount  of  human  capital  accumulated,  so  that  one  becomes  less  willing  to 
sacrifice  time  for  further  human  capital  investment.  The  optimal  choice  of 
kit)  will  be  discussed  below. 

If  now  (II)  is  substituted  into  (8),  one  obtains 

Eit)  =  Eit-\)  +  Kr-I)  kit-\)  Eit-\) 

=  ^(r-1)  [1  +  rit-\)  A'(/-l)], 
which,  by  recursive  substitutions  back  to  period  zero,  may  be  written 

EU)  =  Eo  n/lo  [1  +  /(-)  a(t)] 


or 


t  — 


log  Eit)  =  log  £"0  +  1 

T  0 


log  [I  +  fir)  ^(r)]. 


Again,  this  can  be  rewritten  approximately  as 
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Figure  3: 

Profiles  of  proportional  investment  in  human  capital 
and  earnings  over  the  life  cycle 
Investment  ratio  k(t) 


Earnings 
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log  E{t)  =  log  £0  +  -  '■(")  kir) 

7  =  0 

=  log  £0  +  c 

=  log  £0  +  f's'S  +  rj‘J(t),  (12) 

where  the  rates  of  return  rs  and  rj  are  again  assumed  constant  over  one’s 
earning  life  and  Jit)  represents  the  cumulative  amount  of  time  spent  on 
on-the-job  training.  Total  human  capital  investment  thus  consists  of  5  + 
Jit)  years  of  year-equivalents. 

The  conclusions  that  follow  from  the  OJT  model  extend  those  of  the 
earlier  schooling  model.  Across  individuals  in  the  population  at  a  particular 
moment  in  time,  the  first  three  conclusions  above  still  hold  and  indeed  are 
augmented  by  on-the-job  skill  acquisition  Jit)  and  ability  (through  rj)  also 
interacting  multiplicatively  to  affect  earnings  exponentially  as  well  as  by  a 
positive  correlation  between  ability  and  on-the-job  training  or  between  job 
skill  acquisition  and  schooling  increasing  earnings  inequality  across  mem¬ 
bers  of  the  population.  Across  time  for  a  particular  individual,  however,  the 
life-cycle  earnings  profile  is  no  longer  flat,  but  slopes  upwards  with  age  so 
long  as  kit)  is  positive  up  to  a  peak  earnings  age  Tp  when  investment  falls 
to  zero.  If  kit)  and  CE(r)  are  declining  over  one’s  working  life,  the  earnings 
profiles  will  also  be  concave,  as  in  Figure  4.  At  a  given  age,  earnings 
profiles  grow  more  quickly  for  higher  levels  of  human  capital  investment; 
and  the  earnings  of  larger  investors  tend  to  peak  and  decline  later  in  life. 
Consequently,  earnings  profiles  tend  to  fan  out  noticeably  with  later  age 
and  work  experience.  Among  young  workers,  however,  the  opposite 
occurs.  Those  with  larger  amounts  of  schooling  start  full-time  work  later 
than  otherwise,  but  their  earnings  tend  to  grow  much  more  quickly,  so  that 
after  a  short  while  an  overtaking  period  occurs  when  the  more  recent  but 
steeper  profiles  overtake  the  longer-running  and  flatter  ones.  Thus  among 
relatively  young  workers  earnings  inequality  tends  to  decline  with  age.  Con¬ 
sequently,  across  all  age  groups  the  inequality  (as  measured  by  the  vari¬ 
ance,  for  example)  in  earnings  tends  to  have  a  £-shape,  first  declining  with 
age  and  then  increasing.  In  sum,  the  on-the-job  training  model  predicts 
systematic  earnings  differences  not  only  between  individuals  at  the  same 
stage  of  the  life  cycle,  but  also  between  different  stages  of  the  working  life. 

Optimal  human  capital  investment 

Consider  now  the  problem  of  how  the  optimal  investment  profile  of  kit)  is 
determined  over  the  life  cycle,  and  along  with  it  the  theoretical  profiles  of 
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Figure  4: 

Illustrative  life-cycle  trajectories  for  human  capital  investment,  stock  of 
human  capital,  and  net  earnings 


KH(rt,  the  accumulated  stock  of  human  capital,  and  ye(/),  the  flow  of  net 
earnings.  This  problem  has  been  investigated  by,  among  others,  Ben- 
Porath  (1967),  Lillard  (1973),  Wallace  and  Ihnen  (1975),  Haley  (1973; 
1976),  Rosen  (1973;  1976),  and  Hotz  (1977).  The  basic  ideas  are  that  earn¬ 
ings  capacity  is  the  return  to  a  cumulated  stock  of  human  capital 

E(t)  =  R  •  KH(r), 

where  R  is  the  constant  rental  rate  on  human  capital;  the  stock  of  human 
capital  is  built  up  through  a  production  process  involving  investment  of 
time  and  effort  by  the  individual;  and  the  individual  chooses  the  pattern  of 
lifetime  human  capital  investments  that  maximizes  the  present  value  of  his 
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discounted  net  earnings  subject  to  his  ability,  endowments,  and  access  to 
capital  markets. 

The  production  process  by  which  the  stock  of  human  capital  is  built  up 
involves  the  individual  using  a  portion  of  his  already  accumulated  human 
capital,  KP(/)  =  kit)KH(t),  and  his  ability,  as  represented  by  an  index  A, 
to  produce  further  human  capital  according  to  some  simple  production  pro¬ 
cess.  For  example,  Haley  (1973)  suggests  the  simple  specification 

Qit)  =  A  •  KP(/)/^,  0  <  fS  <  1,  (13) 

where  Qit)  is  the  gross  addition  to  human  capital,  the  ability  index  appears 
as  a  multiplicative  shift  parameter,  and  the  parameter  /S  provides  for 
decreasing  returns  to  scale  in  the  production  of  human  capital.  At  the  same 
time,  however,  the  stock  of  human  capital  is  worn  down  through  deteriora¬ 
tion  and  obsolescence  at  a  constant  exponential  rate  b,  so  that  the  resulting 
net  change  in  the  stock  of  human  capital  is 

KH(r)  =  Qit)  -  5  KH(r).  (14) 

Net  earnings,  as  before,  are  the  difference  between  earnings  capacity  and 
investment  costs  through  forgone  earnings, 

ye(/)  =  Eit)  -  CEit) 

=  Eit)  -  R-K?it).  (15) 

The  individual  is  assumed  to  choose  an  optimal  investment  path  K?it)  and 
the  corresponding  human  capital  trajectory  KH(r)  so  as  to  maximize  the 
discounted  present  value  of  net  earnings 

f  Tr  ^-rt  ye(^)  cit, 

subject  to  constraints  (13)  to  (15)  and  an  initial  human  capital  stock  kHq 
with  which  he  starts  his  period  of  economic  independence. 

While  ignoring  the  technical  details  of  the  solution,  one  can  show  that 
the  optimal  investment  trajectory  goes  through  at  least  two  stages.  In  each 
period  the  amount  of  human  capital  produced  is  determined  by  the  equality 
of  the  marginal  value  of  additional  human  capital  and  the  associated  margi¬ 
nal  cost  of  the  forgone  earnings  involved  in  producing  it,  subject  to  K?it) 
^  kh(/),  i.e.  kit)  ^  1.  As  the  payback  period  shortens,  the  marginal 
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value  of  additions  to  human  capital  declines  over  the  life  cycle  until  it  even¬ 
tually  becomes  zero  at  retirement  7)?.  Over  the  initial  periods  of  one’s 
economic  life,  however,  the  return  to  human  capital  investment  may  be  so 
high  that  the  optimal  KP(r)  would  exceed  kh(/)  were  it  not  physically 
impossible.  Thus  during  this  first  stage  of  skill  acquisition  one  spends  all 
one’s  time  investing  in  human  capital  with  k{t)  =  1.  Once  the  marginal 
value  of  investment  has  declined  far  enough  for  the  optimal  kp(/)  not  to 
exceed  kh(/),  the  second  stage  of  investment  is  reached,  and  human  capi¬ 
tal  production  declines  monotonically  as  in  Figure  4.  The  first  stage  of  com¬ 
plete  specialization  in  human  capital  production  can  thus  be  interpreted  as 
the  period  of  full-time  schooling,  while  the  subsequent  stage  of  part-time 
skill  acquisition  can  be  viewed  as  the  period  of  on-the-job  training.  There 
may  also  be,  as  in  Hotz’s  (1977)  formulation,  a  thifd  stage  of  no  human 
capital  investment  {k{t)  =  0)  and  full-time  work  on  the  job  at  the  end  of 
the  working  life  just  before  retirement  at  age  Tr.  Finally,  given  optimal 
profiles  of  KH(r)  and  KP(r),  one  can  obtain  the  corresponding  trajectory  for 
net  earnings 

YE(r)  =  R[Ku(t)  -  KP(r)]  (16) 

over  the  period  from  S  to  7/^  as  in  Figure  4.  The  earnings  trajectory  during 
the  working  period  of  one’s  life  is  increasing  at  a  declining  rate;  and  if,  as 
illustrated,  the  individual  eventually  ceases  investing  in  human  capital,  the 
depreciation  of  the  stock  of  skills  takes  over,  and  the  earnings  trajectory 
peaks  and  turns  down. 

General  conclusions 

The  general  conclusions  are  like  those  above  on  the  importance  of  under¬ 
lying  capital  stocks  in  the  determination  of  income  flows  and  on  the  pro¬ 
blems  of  comparing  income  receipts  at  different  stages  of  the  life  cycle.  But 
note  the  overly  simple  way  in  which  schooling  and  training  are  assumed  to 
affect  earnings.  Although  they  are  assumed  to  increase  individuals’  work 
productivity,  the  underlying  mechanism,  for  example  between  schooling 
and  on-the-job  performance,  is  not  spelled  out  or  indeed  generally  known 
(Welch,  1975).  Do  schools  actually  teach  productivity-related  skills,  or  do 
they  essentially  identify  pre-existing  skills  and  abilities?  (More  will  be  said 
about  this  in  the  next  chapter.)  Furthermore,  are  the  skills  they  teach 
essentially  cognitive  or  (as  suggested  by  Gintis,  1971)  largely  affective? 
And  to  what  extent  does  quality  of  schooling  or  of  the  learning  environ- 
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ment  matter?  According  to  a  recent  study  by  Wise  (1975b),  for  example, 
‘the  evidence  suggests  that  college  education  is  not  only  a  signal  of  produc¬ 
tive  ability,  but  in  fact  enhances  this  ability,’  ‘although  the  findings  of  this 
study  do  not  minimize  the  importance  of  non-academic  traits,  they  suggest 
that  affective  traits  do  not  dominate  academic  aptitude  and  knowledge  in 
their  effect  on  the  productivity  of  these  college  graduates,’  and  ‘the  relation 
between  college  quality  and  grades  on  the  one  hand  and  ...job  performance 
on  the  other  is  not  only  statistically  significant  but  is  quantitatively  impor¬ 
tant’  (Ibid.,  363).  While  such  findings  are  far  from  conclusive,  they  at  least 
suggest  the  rather  complex  relation  between  schooling,  on-the-job  training, 
job  performance,  and  earnings. 

Secondly,  the  analysis  does  not  explain  fully  how  ability,  family  back¬ 
ground,  and  access  to  resources  for  purposes  of  human  capital  investment 
affect  the  generation  of  human  capital  and  hence  earnings.  What  are  the 
relevant  dimensions  of  ability  for  earnings  purposes;  what  are  the  roles 
played  by  determination,  persistence,  and  aggressiveness;  and  how  do  abi¬ 
lity  and  family  background  interact  with  schooling  and  job  training?  In  the 
analysis  of  this  section,  the  parameters  KHq  and  A  may  be  thought  of  as  two 
channels  by  which  ability  can  affect  skill  acquisition  and  the  generation  of 
earnings.  In  particular,  it  can  be  shown  that  a  larger  KHo  reduces  5,  the 
period  of  investment  specialization,  shifting  upwards  the  entire  earnings 
profile  by  a  constant  amount,  and  that  a  larger  A  lengthens  the  period  of 
investment  specialization  and  shifts  the  earnings  profile  up  to  a  steeper 
angle  corresponding  to  a  higher  growth  rate  of  net  earnings  (Hotz,  1977). 
But  as  the  empirical  research  of  Griliches  and  Mason  (1972),  Hause 
(1972),  Taubman  and  Wales  (1974),  and  Taubman  (1977a),  for  example, 
shows,  ability  and  background  are  difficult  to  characterize  empirically  and 
have  complex  structural  effects  on  earnings  over  the  life  cycle  that  have  yet 
to  be  fully  understood. 

Thirdly,  human  capital  investment  can  take  place  in  forms  other  than 
schooling  and  on-the-job  training.  Acquiring  proficiency  in  a  second  lan¬ 
guage  can  be  worthwhile  in  a  bilingual  work  environment  such  as  Quebec 
or  other  parts  of  Canada  (Vaillancourt,  1980).  Investment  in  health  can  also 
be  viewed  in  this  life-cycle  framework,  as  suggested  by  Grossman  (1972) 
and  Cropper  (1977).  Health  investment,  for  our  purposes,  can  be  viewed  as 
determining  the  maximum  number  of  hours  available  H  within  any  given 
period  for  either  working  or  acquiring  skills.  Thus  health  investment  and 
other  forms  of  human  capital  investment  can  be  viewed  interdependently. 
At  the  same  time  the  maximum  hours  that  can  be  worked  or  spent  acquir¬ 
ing  skills  is  clearly  also  a  determinant  of  market  labour  supply. 
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LIFE-CYCLE  LABOUR  SUPPLY  AND  EARNINGS 

As  pointed  out  earlier,  the  earned  income  an  individual  receives  (by  far  the 
most  important  single  component  of  total  personal  income)  can  be  usefully 
viewed  as  the  outcome  of  two  sets  of  factors,  Yw(r)  =  w(r)  Hit),  where 
wit)  represents  the  hourly  earnings  the  individual  receives  on  the  basis  of 
his  education,  skills,  knowledge,  and  experience,  and  Hit)  is  the  number 
of  hours  he  works  in  the  labour  market  over  the  span  of,  say,  a  year.  It  has 
so  far  been  assumed  that  the  number  of  hours  worked  in  the  market  was  an 
exogenously  given  constant,  uniform  across  all  individuals,  so  that  workers 
differed  in  the  income  they  received  because  of  differences  in  their  stocks 
of  human  capital  and  thus  in  wit).  We  now  turn  to  the  other  principal 
determinant  of  earnings,  the  number  of  hours  worked  per  period  or,  stated 
differently,  the  lifetime  pattern  of  labour  supply  among  individuals.  At  first 
it  will  be  assumed  for  convenience  that  the  life-cycle  wage  profile  wit)  is 
now  exogenously  given,  and  the  focus  will  be  upon  the  determination  of  an 
optimal  profile  for  Hit)  over  an  individual’s  life  cycle.  Later,  both  wit)  and 
Hit)  will  be  treated  endogenously,  leading  to  a  more  general  interpretation 
of  the  determinants  of  earned  income  over  the  life  cycle. 

Model  of  life-cycle  labour  supply 

The  time  or  quantity  dimension  of  labour  supply  traditionally  incorporates 
several  factors  or  decisions  about  one’s  activity  in  the  labour  force.  First,  of 
course,  is  the  participation  decision,  whether  or  not  to  enter  the  labour 
force  by  seeking  employment.  Secondly,  one  has  to  decide  whether  to  work 
full-time,  part-time,  overtime,  or  even  whether  to  hold  a  second  job.  There 
may  be  relatively  little  flexibility  in  the  hours  one  can  work  on  a  particular 
job,  but  there  is  a  considerably  wider  range  of  choice  over  the  span  of  a  year 
as  to  the  total  hours  one  may  choose  to  work.  Thirdly,  one  may  choose 
between  full-year  employment  and  part-year  employment  through  one’s 
choice  of  job  or  region  of  employment.  Fourthly,  the  length  of  working  life 
until  retirement  must  be  decided.  Clearly,  rather  different  factors  may  enter 
into  the  decisions  in  the  four  different  cases.  However,  for  simplicity  and 
ease  of  development  it  will  be  assumed  that  these  four  factors  are  embodied 
in  a  single  labour  supply  decision  as  to  the  total  number  of  hours  to  supply 
for  work  over  a  given  period. 

The  theory  of  intertemporal  labour  supply  can  be  traced  back  at  least 
to  Ramsey  (1928),  although  the  distributional  implications  of  the  theory 
have  only  recently  been  addressed.  Principal  contributions  in  the  current 
theory  of  life-cycle  labour  supply  have  been  made  by  Becker  (1965), 
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Blinder  (1974),  Heckman  (1974),  and  Weiss  (1972b);  the  development  in 
the  first  portion  of  this  section  essentially  follows  the  formulations  of 
Blinder  and  Weiss.  The  individual  is  now  assumed  to  be  given  an  exoge¬ 
nous  wage  profile  vv(r)  over  his  working  life  and  an  initial  non-human  capi¬ 
tal  endowment  Kq,  and  is  assumed  to  leave  a  terminal  period  bequest  Kj^di 
death  in  period  T.  Income  at  time  t  comes  from  earnings  w{t)  Hit)  and  the 
return  on  capital  holdings  rK{t) .  It  is  either  spent  on  consumption  Cit)  or 
put  into  savings  Sit)  =  Kit)  to  build  up  one’s  (non-human)  capital  hold¬ 
ings.  Consumption  yields  utility  UiCit))  with  a  decreasing  marginal  utility 
curve,  while  work  effect  is  assumed  to  yield  disutility  ViHit))  with  a  posi¬ 
tive  and  increasing  marginal  disutility  curve  as  hours  worked  approach  the 
maximum  number  of  hours  that  one’s  health  allows  H.  From  the  utility  of 
consumption  the  individual  now  subtracts  his  disutility  of  work^  and  thus 
chooses  a  lifetime  consumption  profile  (and  associated  savings  and  net 
worth  profiles)  and  a  profile  of  lifetime  work  effort  so  as  to  maximize  dis¬ 
counted  lifetime  utility: 

[UiCit))  -  ViHit))]  dt,  (17) 

subject  to  the  given  wage  profile  and  the  borrowing-lending  opportunities 
provided  by  his  endowments  in  a  perfect  capital  market. 

Assuming  that  the  objective  function  is  separable  between  consumption 
and  hours  of  work,  the  optimal  consumption  profile  has  the  same  shape  as 
in  the  original  model  and  is  unaffected  by  the  life-cycle  timing  of  labour 
supply  and  work  effort.^  Again,  consumption  follows  the  profile  given  by 

Cit)  =  (/•  -  p)  •  U'iC)l-U"iC).  (18) 

as  in  the  earlier  model.'  At  the  same  time,  however,  the  marginal  rate  of 
substitution  (at  an  interior  optimum)  between  consumption  and  work 
effort,  or  alternatively  leisure,  should  equal  their  relative  market  prices: 

5  More  generally,  the  critical  assumption  is  that  the  utility  function  is  (additively)  separable 
in  leisure  and  consumption. 

6  The  shape  of  the  consumption  profile  is  unaffected  although  the  level  of  the  profile  in 
general  will  be  affected. 

7  For  a  consideration  of  factors  such  as  capital  market  imperfections,  income  uncertainty, 
and  interdependence  in  utility  as  determinants  of  less  simplistic  and  more  realistic  life¬ 
time  consumption  profiles,  see,  for  example,  Nagatani  (1972),  Thurow  (1969),  and 
Heckman  (1974). 
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V'(H)/U'{C)  =  wit) 


or 


V'iH)  =  w{t)U'iC),  forO^  Hit)  <  //,  (19) 

where  wit)  is  the  real  wage,  V'iH)  is  the  direct  marginal  disutility  of  work 
effort,  and  w(r)  U'iC)  can  be  interpreted  as  the  corresponding  indirect  mar¬ 
ginal  utility  of  consumption.  Logarithmic  differentiation  of  this  condition 
with  respect  to  time  yields  the  adjustment  equation  for  work  effort  over  the 
individual’s  working  life: 

Hit)  =  [^H.-  ('•-  p)]  •  V'iH)/ V’iH), 

where  gw  =  w/w  represents  the  rate  of  growth  of  wages  over  the  life  cycle. 
If,  as  before,  one  simplifies  by  assuming  isoelastic  marginal  utility  func¬ 
tions,  and  let  —8  represent  the  (constant)  elasticity  of  marginal  utility  of 
consumption  and  e  the  corresponding  (constant)  elasticity  of  marginal  dis¬ 
utility  of  labour,  the  two  adjustment  equations  can  be  rewritten  as 

Cit)/Cit)  =  ir  -  p)/5,  (20) 

Hit)/Hit)  =  (1/6)  Igwit)  -  ir  -  p)].  (21) 

These  are  essentially  the  intertemporal  conditions  equivalent  to  the  optimal 
utility  conditions  (18)  and  (19). 

The  slope  of  the  intertemporal  allocation  of  work  effort  thus  depends  on 
three  basic  factors  (Weiss,  1972b),  1297).  A  high  rate  of  time  preference 
induces  postponement  of  work  effort  since  future  effort  appears  at  time 
zero  to  be  much  less  burdensome,  thus  resulting  in  a  growth  of  hours 
worked  over  one’s  life.  A  high  rate  of  interest  on  the  other  hand  induces 
greater  early  work  effort  to  produce  income  that  can  be  very  productively 
invested,  thus  resulting  in  a  decline  of  hours  worked  as  one  gets  older. 
Finally,  a  rapid  growth  in  wage  rates  results  also  in  longer  working  hours  as 
greatest  effort  is  transferred  to  periods  that  will  yield  the  highest  earnings 
capacity. 

If  consumption  is  increasing  over  time,  the  marginal  utility  of  consump¬ 
tion  is  falling  over  time.  If  condition  (19)  is  to  be  maintained  and  wages  are 
constant  over  the  life  cycle,  the  marginal  disutility  of  labour  supply  must 
also  be  falling  over  time;  that  is,  hours  worked  must  be  declining  until  one 
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Figure  5: 

Determination  of  optimal  consumption  and  work  effort  trajectories  with 
constant  wages 


completely  retires  from  the  labour  force  in  period  Tr.  The  resulting  paths 
of  consumption  and  work  effort  are  seen  in  the  lower  panel  of  Figure  5(a). 
Conversely,  when  consumption  steadily  declines  over  the  life  cycle  the 
marginal  utility  lines  in  Figure  5(b)  rise  over  time.  If  condition  (19)  is  to 
hold  for  constant  wages,  marginal  disutility  of  labour  must  also  be  rising 
over  time;  that  is,  hours  worked  must  be  increasing  as  indicated  in  the 
lower  panel  of  the  figure.  More  generally,  for  a  constant  wage  rate,  con¬ 
sumption  of  goods  and  leisure  move  together  over  the  life  cycle.  Further, 
someone  with  a  (relatively)  low  rate  of  time  preference  may  work  hard 
while  young  and  then  choose  retirement  as  he  becomes  old.  Someone  with 
a  high  discount  rate,  however,  may  choose  to  take  a  period  away  from  the 
labour  force  before  he  even  begins  work  and  while  still  young,  and  make  up 


36  Distribution  of  income  and  wealth  in  Ontario 


Figure  6: 

Determination  of  work  effort  trajectory  with  a  concave  wage 
profile  and  P  <  r 
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for  it  by  working  longer  hours  as  he  gets  older.  The  model  thus  views 
retirement  and  ‘dropouts’  from  the  labour  force  as  part  of  the  over-all 
labour  supply  decision. 

However,  if  wages  are  changing  over  the  life  cycle  another  consideration 
is  introduced.  If  wages  are  increasing  rapidly  relative  to  rising  consumption, 
w{t)U'iC)  will  rise,  and  from  (19)  the  marginal  disutility  of  labour  must 
be  increasing,  so  that  hours  of  work  must  also  increase.  On  the  other  hand 
if  wages  fail  to  rise  as  fast  as  increases  in  consumption,  thus  bringing  down 
wit)U'(C),  marginal  disutility  of  labour  will  decline,  and  hours  of  work 
must  thus  be  decreasing.  Conditions  (20)  and  (21)  express  this  pattern  in 
the  intertemporal  context.  Consider  Figure  3,  for  example,  where  wage 
rates  are  a  (single-peaked)  concave  function  of  age.  Then  the  profile  of 
optional  work  effort  will  also  be  single-peaked.  As  in  the  likely  more 
empirically  relevant  case  of  p  <  /•  in  Figure  6,  the  early  steep  rise  in  the 
wage  profile  more  than  counteracts  the  declining  marginal  utility  of  con¬ 
sumption  g^vit)  >  r  —  p,  and  thus  from  (21)  hours  of  work  are  increasing. 
But  as  the  w(r)  profile  rises  less  steeply  and  then  falls  off,  the  rate  of 
growth  of  wages  g^if)  declines  over  the  life  cycle  (eventually  becoming 
negative  after  Tp^^)  and  falls  below  /•  —  p,  so  that  from  (21)  work  effort  is 
reduced  over  the  remainder  of  one’s  working  life  until  retirement  is 
reached  in  period  Tp.  In  general,  the  peak  in  hours  worked  then  will  pre¬ 
cede  the  peak  in  the  wage  profile  if  p  <  /•  (and  lag  it  if  p  >  /  ).  The  peak  in 
total  earnings  receipts  Yw(r)  =  will  thus  lie  between  the  corre¬ 

sponding  peaks  in  vv  and  //,  and  the  earnings  profile  will  look  like  Figure  7, 
with  the  concavity  in  earnings  reflecting  concavity  in  both  wage  profile  and 
work  effort  profile  over  much  of  its  length. 

Joint  determination  of  labour  supply  and  human  capital  investment 
So  far  this  section  has  been  examining  labour  supply  patterns  over  the  life 
cycle  given  an  exogenous  wage  profile,  whereas  the  preceding  section  cen¬ 
tred  on  life-cycle  skill  accumulation  patterns  assuming  a  constant  work 
effort.  But  clearly  these  two  factors  seem  to  be  jointly  determined,  and 
indeed  recent  research  by  Ghez  and  Becker  (1975),  Blinder  and  Weiss 
(1976),  Heckman  (1975;  1976),  and  Ryder  et  al.  (1976)  has  been  directed 
at  integrating  human  capital  and  labour  supply  theory  in  a  life-cycle  frame¬ 
work.  The  models  have  become  rather  complex,  but  many  of  their  basic 
results  are  quite  similar  to  those  already  obtained  here.  Consequently,  we 
shall  provide  only  a  brief  sketch  of  one  such  model  (Heckman,  1976)  and 
review  some  of  its  main  findings  using  our  diagrams. 
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Figure  7: 

Optimal  earnings  trajectory  with  a  concave  wage  profile  and  p<  r 


Age(t) 


The  individual  now  faces  a  three-way  division  of  his  available  time  into 
that  devoted  to  leisure  L{t),  to  human  capital  investment  either  at  school 
or  on  the  job  /(r),  and  to  work  time  in  the  labour  market  beyond  that 
associated  with  skill  acquisition  {H{t)  =  H  —  L(t)  —  lit)).  He  gains 
utility  from  consumption  and  leisure;  but  leisure  is  weighted  according  to 
the  amount  of  human  capital  possessed,  so  that  those  with  larger  amounts 
of  human  capital  are  assumed  to  enjoy  their  leisure  more  intensely: 

7/[C(r),  L(/)kh(/)]. 

The  human  capital  stock  is  again  postulated  to  grow  with  human  capital 
investment  and  also  depreciates  exogenously  over  time: 

KUit)  =  Qit)  -  8KH(rt, 

where  Qit)  is  a  standard  production  function  with  inputs  of  time  devoted 
to  human  capital  accumulation  (weighted  proportionally  by  the  stock 
already  possessed)  and  market  goods  (e.g.  books)  Dit)  : 
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Q(t)  =  n/(r)KH(/),D(r)]. 

Wages  vary  proportionally  with  the  stock  of  human  capital  w(/)  =  R  • 
kh(/),  and  non-human  capital  stock  is  again  accumulated  through  saving 
according  to 

kU)  =  rK(t)  +  -  (DU)  +  C(r)), 

where  rK(t)  is  capital  income.  The  individual  then  chooses  his  time  alloca¬ 
tions  (Lit),  lit),  and  Hit))  and  expenditure  profiles  iCit)  and  Dit))  to 
maximize  his  discounted  lifetime  utility  subject  to  initial  endowments  (khq 
and  A^o)  and  the  opportunities  provided  by  a  perfect  capital  market. 

The  typical  life-cycle  profiles  that  emerge  from  this  model  are  not  unlike 
those  already  discussed.  Restricting  our  consideration  to  the  more  interest¬ 
ing  case  where  r  >  p,  prices  of  goods  are  assumed  constant  over  the  life 
cycle,  and  goods  and  time  are  normal,  while  consumption  of  goods  Cit) 
and  effective  leisure  Lit)*  KH(r)  increase  monotonically  over  the  life  cycle. 
Inputs  to  the  human  capital  investment  process  (Dit)  and  /(/)KH(r))  on 
the  other  hand  decline,  so  that  additions  to  human  capital  stock  Qit)  also 
decline  steadily  and  the  human  capital  profile  thus  has  the  expected  shape, 
first  rising  in  concave  fashion,  eventually  peaking,  and  then  declining.  The 
wage  profile  wit)  thus  has  a  similar  shape.  Investment  time  lit)  generally 
declines.  If  on-the-job  training  occurs,  measured  hours  of  work  (Hit)  + 
lit))  will  also  rise  in  concave  fashion,  peak  before  the  market  wage  rate, 
and  then  decline  as  well.  Consequently,  Hit)  will  have  a  generally  similar 
concave  profile,  and  earned  income  will  have  a  shape  generally  similar  to 
that  in  Figure  7. 

What  are  the  effects  of  different  critical  parameter  values  on  the  results  of 
the  model?  Heckman  shows  that  higher  ability  coefficients  in  the  production 
of  human  capital  corresponding  to  in  (13)  result  in  greater  investment  in 
human  capital,  faster  growth  in  wage  rates,  steeper  age-earnings  profiles,  and 
a  peak  in  the  hours-of-work  profile  at  a  later  age.  Higher  initial  non-human 
capital  endowments  Kq  do  not  affect  the  acquisition  of  human  capital  but 
lead  to  lower  earnings  by  inducing  greater  consumption  of  leisure  (if  leisure 
is  a  normal  good).  Higher  initial  endowments  of  human  capital  KHq  shift  up 
the  entire  human  capital  profile  but  decrease  its  rate  of  growth  and  induce 
longer  initial  hours  of  work  but  a  flatter  labour  supply  profile  that  peaks 
earlier.  Finally,  access  to  capital  markets  only  at  higher  interest  rates  reduces 
investment  in  human  capital,  lowers  the  rate  of  growth  of  the  human  capital 
stock,  and  (under  certain  conditions)  flattens  the  age-earnings  profile. 
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One  factor  in  the  determination  of  lifetime  incomes  that  we  have  not  yet 
adequately  addressed  is  the  relationship  between  earnings  and  occupation. 
It  seems  overly  simple  to  assume  that  people  choose  lifetime  or  career 
profiles  of  work  effort  and  training  without  reference  to  any  concomitant 
occupational  choice  as  well.  Yet  the  selection  of  an  occupation  can  raise  a 
number  of  considerations  that  are  fairly  important  in  determining  earnings 
success  but  have  not  yet  been  touched  upon;  they  are  the  topic  of  the  next 
section.  Secondly,  the  analysis  so  far  in  this  chapter  has  basically  dealt  with 
a  one-person  decision  unit.  This  may  be  appropriate  for  individuals,  but 
does  not  adequately  reflect  the  situation  of  married  persons  whose  training 
and  labour  supply  decisions  are  closely  linked  to  family  considerations. 
Consequently  I  shall  discuss  below  the  role  of  the  family  in  life-cycle 
behaviour.  Finally,  mention  has  already  been  made  of  some  of  the  effects 
of  differences  in  endowments  of  human  and  non-human  capital  and  in  abi¬ 
lity  and  background.  These  can  in  fact  be  viewed  as  channels  for  transmit¬ 
ting  resources  or  benefits  from  one  generation  to  the  next.  Since  these 
factors  clearly  can  have  important  distributional  effects  they  will  be  briefly 
dealt  with  as  well. 

OCCUPATIONAL  CHOICE  AND  EARNINGS  DIFFERENTIALS 

The  primary  investment  decision  an  individual  has  been  assumed  to  make 
so  far  in  the  analysis  is  that  of  skill  acquisition  through  education  and  on- 
the-job  training.  While  it  is  no  doubt  useful  to  highlight  one  problem  at  a 
time,  the  discussion  of  human  capital  investment  behaviour  can  be  viewed 
as  somewhat  unrealistic  in  the  way  it  abstracts  from  a  range  of  issues  asso¬ 
ciated  with  occupational  choice.  Education  and  job  training  are  not  homo¬ 
geneous  forms  of  human  capital  but  differ  in  type  as  well  as  quantity.  They 
yield  skills  that  may  be  specific  to  particular  lines  of  work  or  quite  general  in 
their  applicability.  Consequently,  the  choice  of  the  type  and  quantity  of 
education  and  training  is  closely  bound  up  with  the  choice  of  occupation. 
One  may  first  choose  broad  occupations  and  then  follow  through  on  an 
investment  plan  to  bring  the  choice  to  fruition.  Indeed,  Wilkinson  (1966) 
has  found  that  the  amount  of  on-the-job  training  varies  substantially  with 
the  occupation  chosen:  The  amount  of  training  appears  to  depend  more 
upon  the  occupation  one  enters  than  on  the  level  of  education  one  achieves.’ 
Within  an  occupation,  additional  education  does  not  necessarily  increase 
discounted  lifetime  earnings,  while  at  the  same  time  a  certain  level  and  type 
of  education  may  represent  a  ‘union  card’  for  entrance  into  an  occupation. 
Thus  a  more  realistic  model  of  skill  acquisition  would  recognize  the  occupa¬ 
tional  choice  dimension. 
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Much  has  been  written  on  occupational  earnings  differentials  that  reflect 
factors  on  both  demand  and  supply  sides  of  the  labour  market.  The  present 
discussion,  however,  concerns  only  those  supply-side  factors  that  comple¬ 
ment  our  life-cycle  income  framework.  Some  demand-side  considerations 
are  touched  upon  in  the  following  chapter. 

As  Fleisher  (1970)  has  observed,  the  choice  of  an  occupation  is  usually 
the  result  of  a  series  of  related  decisions.  The  effective  choices  among  sev¬ 
eral  broad  occupational  categories  and  associated  types  of  education  are 
often  made  fairly  early  in  life  and  seldom  changed  later  on.  Choices  among 
narrow  categories  of  occupations  and  associated  on-the-job  training  on  the 
other  hand  often  occur  later  in  one’s  career  and  may  well  change  with 
market  conditions  and  opportunities  depending  on  one’s  experience  and 
ability.  When  relatively  little  human  capital  is  required  for  entrance  into  an 
occupation  and  the  human  capital  required  is  of  a  general  nature,  the  costs 
of  shifting  from  an  occupation  to  a  related  one  will  be  relatively  small.  One 
may  then  change  occupations  several  times  over  one’s  working  career,  and 
the  associated  occupational  earnings  differentials  would  tend  to  be  fairly 
small.  But  when  large  accumulations  of  highly  Job-specific  types  of  human 
capital  are  needed  for  admittance  into  an  occupation,  the  costs  of  changing 
become  extremely  high  for  an  individual.  He  will  then  tend  to  continue 
along  a  single  path  of  professional  development  (Weiss,  1971a),  and  the 
associated  occupational  earnings  differentials  will  tend  to  be  much  larger. 

Occupational  choice,  however,  can  be  approached  in  a  framework  similar 
to  that  for  human  capital  investment.  Suppose,  for  convenience,  that 
human  capital  is  job-specific  and  no  shifting  occurs  between  occupations. 
Then,  following  Weiss  (1971b),  one  chooses  a  single  occupation  along  with 
an  associated  optimal  profile  of  human  capital  investment  so  as  to  maxi¬ 
mize  the  present  value  of  lifetime  earnings.  In  particular,  the  individual 
follows  a  two-stage  optimization  procedure.  First,  he  determines  the  opti¬ 
mal  profile  of  human  capital  investment  in  each  occupation  on  the  basis  of 
his  own  ability,  background,  and  access  to  resources.  Thus  for  each  occupa¬ 
tion  there  is  a  corresponding  earnings  trajectory  that  the  individual  could 
conceivably  follow.  Secondly,  the  individual  then  chooses  the  particular 
occupation  and  associated  earnings  profile  that  yield  him  the  highest 
discounted  lifetime  earnings  over-all.  The  individual  thus  chooses  an  occu¬ 
pation  and  then  obtains  the  education  and  training  that  will  advance  his 
earnings  career  within  it.  Occupational  earnings  differentials  will  thus  arise 
on  the  supply  side  because  the  abilities  and  temperaments  required  for 
different  occupations  vary  from  person  to  person  and  because  there  is 
differential  access  to  the  resources  to  undertake  the  investment  necessary 
for  entering  or  succeeding  in  various  occupations. 
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Future  earnings,  however,  are  not  usually  known  with  certainty.  Instead, 
one  may  have  not  only  an  expectation  of  future  earnings  but  also  a  degree 
of  uncertainty  or  dispersion  associated  with  the  occupational  earnings.  Such 
uncertainty  may  arise  from  unforeseen  unemployment  and  business  condi¬ 
tions  or  simply  from  purely  random  factors.  Some  occupations  have  higher 
expected  returns  but  higher  risk  of  failure  as  well.  Assuming  individual 
behaviour  to  be  characterized  by  some  degree  of  risk  aversion,  one  can 
model  occupational  choice  in  terms  of  a  conventional  mean  income-risk 
analysis  (Johnson,  1977),  where  individuals  trade  off  some  risk  for  a  lower 
expected  earnings  profile.  The  optimal  occupation  (and  associated  educa¬ 
tion  level)  can  be  chosen  to  yield  the  most  desirable  combination  of 
expected  lifetime  earnings  and  risk.  Indeed,  if  most  people  are  risk-averse 
and  some  occupations,  such  as  certain  kinds  of  entrepreneurial  activity, 
have  highly  risky  outcomes  or  yields,  these  occupations  are  going  to  have 
to  provide  very  high  remunerations  for  those  that  succeed,  thus  resulting  in 
large  income  differentials  at  the  top  end  of  the  distribution  (Friedman, 
1953). 

As  first  pointed  out  by  Adam  Smith,  occupations  also  differ  in  a  number 
of  non-pecuniary  benefits  and  disadvantages,  which  in  a  competitive  labour 
market  would  lead  to  differences  in  wages  to  compensate  for  them.  The 
human  capital  model,  which  predicts  that  occupations  requiring  a  higher 
investment  of  time  and  other  resources  must  enjoy  higher  returns,  is  in  fact 
a  special  case  of  this  more  general  proposition.  Regional  cost-of-living 
differences  are  usually  reflected  in  rates  of  pay,  so  that  urban  incomes,  for 
example,  are  usually  higher  than  incomes  in  rural  areas.  Instability  of 
employment,  uncertainty  of  success,  and  occupational  health  hazards  have 
to  be  compensated  for  to  attract  workers  to  an  occupation. 

Tastes  for  the  non-pecuniary  benefits  of  a  job  can  play  an  important  role 
in  the  choice  of  an  occupation  or  career.  Some  jobs  involve  work  in  com¬ 
fortable  environment;  others  may  require  very  repetitive  work  in  noisy  sur¬ 
roundings.  Some  lines  of  work  offer  challenges  and  ‘personal  fulfilment,’ 
while  others  are  humdrum.  Individuals  may  behave  not  just  to  maximize 
money  income  in  choosing  an  occupation  but  in  light  of  the  over-all  utility 
package  of  benefits  across  an  available  occupation  set  (Sattinger,  1977). 
Indeed  if  such  non-pecuniary  benefits  are  normal  goods,  greater  wealth  and 
non-wage  income  increases  the  propensity  to  choose  pleasant  low-paying 
work  activities  rather  than  higher-paying  less  pleasant  ones  (Weiss,  1972a). 
Thus  large  expected  wealth  or  inheritance,  other  things  equal,  would  tend 
to  direct  young  workers  toward  more  comfortable  or  enjoyable  occupations 
at  a  lower  wage  than  otherwise  and  young  household  heads  with  little 
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wealth  endowments  to  higher-paying  less  pleasant  work  activities.  In  a 
recent  empirical  study  on  non-pecuniary  rewards,  Taubman  (1977a)  found 
that 

those  who  were  not  worried  about  future  financial  success  receive  17  percent  less 
than  those  who  were  worried  ...  those  who  wanted  to  help  others  earn  8  percent 
less,  those  who  wanted  to  have  a  challenge  earn  17  percent  more,  and  those  inter¬ 
ested  in  job  security  receive  13  percent  less  earnings  ...  The  basic  threads  running 
through  these  findings  are  that  people  who  are  willing  to  work  hard  on  difficult  or 
risky  projects  will  end  up  with  substantially  more  earnings,  while  those  who  are 
more  interested  in  the  intrinsic  rewards  of  the  job  will  receive  less  ...  The  tradeoffs 
of  earnings  with  nonpecuniary  returns  is  quite  large.  (444) 

HOUSEHOLD  TIME  ALLOCATION,  PRODUCTION,  AND  BEQUESTS 

Analysis  of  the  behaviour  of  a  one-person  decision  unit  does  not  adequately 
represent  the  range  of  considerations  involved  in  determining  the  earnings 
behaviour  and  labour  market  experience  of  married  persons,  particularly 
those  with  children.  Family  formation  and  household  time  allocation  have 
important  distributional  implications.  The  timing  and  number  of  children 
affect  the  time  spent  by  parents  on  raising  a  family  and  the  household 
labour  supply,  job  skill  acquisition,  and  total  family  earnings.  More  speci¬ 
fically,  household  time  allocation  by  parents  and  household  production  pat¬ 
terns  affect  both  the  time  allocated  by  parents  to  market  activities,  and  thus 
family  earnings,  and  the  distribution  of  what  may  be  called  home-produced 
human  capital  among  the  children  (Leibowitz,  1974).  The  impact  of  these 
factors  can  be  viewed  in  both  life-cycle  and  intergenerational  contexts. 
They  influence  the  pattern  of  family  labour  supply  and  earned  income  over 
the  life  cycle.  But  they  also  affect  the  home  environment  and  thus  the 
ability,  personality  traits,  and  stock  of  initial  human  capital  KHq  of  the  chil¬ 
dren.  They  are  therefore  also  a  potential  transmission  mechanism  of 
income  and  wealth  from  one  generation  to  the  next. 

Household  activity  and  earnings  of  spouses 

The  labour  supply  decision  of  married  persons  and,  most  significantly,  mar¬ 
ried  women  has  been  shown  by  Mincer  (1962b)  and  Cain  (1966),  among 
others,  to  depend  on  a  number  of  household  factors  and  should  thus  be 
analysed  in  a  general  family  framework.  More  recently,  the  analysis  of  a 
number  of  aspects  of  family  economic  activity  has  been  carried  out  in  the 
framework  of  what  is  called  household  production  theory.  Market  goods 
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and  services  do  not  themselves  directly  yield  utility  but  are  valued  only 
when  combined  with  other  factors  such  as  consumer’s  time  to  produce 
commodities  that  yield  utility.  According  to  this  approach  (Becker,  1965), 
households  thus  produce  commodities,  such  as  home  life,  recreation, 
health,  and  meals,  which  generate  enjoyment  for  the  family  but  which  in 
turn  require  as  inputs  both  goods  purchased  on  the  market  and  the  time  of 
parents.  Thus  the  household  must  maximize  its  welfare  subject  to  both  a 
budget  constraint  on  the  income  that  can  be  spent  on  market  goods  and  a 
constraint  on  the  time  that  the  parents  can  afford  to  allocate  to  such  non- 
market  or  household  production  activities  as  alternatives  to  market  work 
and  leisure.  Spouses’  time  in  household  production  may  be  substitutes  for 
each  other  for  various  activities  and  reflect  their  comparative  advantages  in 
the  home  production  process  and  their  relative  opportunity  costs  in  terms 
of  their  alternative  market  wages.  Husbands’  wage  rates  usually  exceed 
wives’.  Thus,  we  observe  that,  in  general,  husbands  specialize  in  work  in 
the  market,  while  the  wife  specializes  in  the  production  of  home  goods’ 
(Gronau,  1973).  This  general  framework  has  been  the  basis  of  numerous 
studies  on  marriage,  fertility,  health,  and  family  labour  supply,  but  we  shall 
focus  here  on  its  application  to  the  labour  supply  behaviour  of  married 
women,  as  outlined,  for  example,  by  Gronau  (1973;  1977),  Gramm  (1975), 
and  Leibowitz  (1975). 

Formalizing  the  above  discussion  in  a  one-period  framework,  Gronau 
(1973)  assumes  that  households  gain  utility  from  consuming  market- 
produced  goods  M,  home-produced  goods  Z,  and  the  leisure  time  of  hus¬ 
band  L/,  and  wife  L^,’. 

U  =  6/(M,  Z,  L/„  LJ. 

Z  commodities  can  be  produced  either  by  husband  or  wife,  Z  =  Z}^  Z^,, 

where 


Z/  =  Z/(T/,r/),  /  =  /7,w, 

and  where  T/  is  the  quantity  of  market  goods  used  and  T\  is  spouse  /’s  time 
input,  although  the  exact  functions  will  generally  be  different  for  the  two 
parents.  The  household  then  maximizes  its  utility  with  respect  to  leisure, 
consumption,  and  household  production  possibilities  subject  to  a  budget 
constraint  where  the  spouses  spend  ///;  and  7/^  hours  in  the  labour  market 
at  wages  rates  w/,  and  respectively,  and  a  set  of  time  constraints  for 
husband  and  wife: 
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Figure  8: 

Effect  of  age  of  first  child  on  wife’s  labour  supply 

Source:  Gramm  (1975, 98) 


Change  in 
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Age  of  first 
child  (Ai) 


Lj  ~t~  Tj  +  Hj  —  //,  /  —  /?,  w. 

The  resulting  labour  supply  of  the  wife  //w  (and  indeed  of  the  husband  as 
well  ///,)  is  a  function  of  both  husband’s  and  wife’s  wages,  household  assets 
and  non-labour  income,  the  number  and  ages  of  the  children  in  the  house¬ 
hold  (as  reflected  in  the  Z’s),  and  the  structure  of  the  production  and 
utility  functions  of  the  model.  While  predictions  of  the  model  can  be  fairly 
complex  because  of  the  separate  income  and  substitution  effects,  empirical 
estimates  reported  by  Gramm  (1975)  and  Gronau  (1977)  for  wife’s  labour 
supply  indicate  a  negative  effect  of  the  husband’s  wage,  a  positive  effect  of 
the  wife’s  wage,  a  weak  negative  effect  of  household  assets  and  non-wage 
income  inducing  an  increased  demand  for  leisure,  a  negative  effect  for  the 
number  of  children  in  the  household,  and  a  generally  negative  but  attenu¬ 
ated  effect  of  the  age  of  the  first  child  (Figure  8).  On  the  other  hand  the 
husband’s  wage  has  a  positive  effect  on  the  husband’s  labour  supply  to  the 
market,  the  wife’s  wage  has  no  effect,  non-wage  income  a  negative  effect, 
and  the  number  of  children  a  positive  effect  on  work  time  supplied  to  the 
market  (Gronau,  1977). 
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The  market  work  profiles  of  married  women  can  be  thought  of  as  passing 
through  three  stages  of  market  involvement:  ‘There  is  usually  continuous 
market  work  prior  to  birth  of  the  first  child.  The  second  stage  is  a  period  of 
non-participation  related  to  childbearing  and  child  care,  lasting  between  5 
and  10  years,  followed  by  intermittent  participation  before  the  youngest 
child  reaches  school  age.  The  third  stage  is  a  more  permanent  return  to  the 
labour  force  for  some,  though  it  may  remain  intermittent  for  others’ 
(Mincer  and  Polachek,  1974,  S83).  Since  on-the-job  training  and  the  shape 
of  wage  profiles  are  related  to  job  market  experience,  the  shorter  expected 
work  experience  and  higher  expected  turnover  rates  for  women  weaken 
incentives  to  build  up  human  capital.  Also,  the  discontinuity  of  the  work 
experience  implies  that  the  human  capital  investment  profile  will  not  con¬ 
tinuously  decline  over  the  life  cycle  and  yield  a  concave  age-earnings  profile 
as  for  men,  but  may  even  be  negative  (net  depreciation)  during  child¬ 
bearing  years  and  then  pick  up  on  permanent  re-entry  into  the  market. 
Consequently  the  earnings  profile  for  women  are  usually  different  from 
those  for  men.  For  women  without  children  they  are  lower,  less  steep,  and 
less  concave  than  for  males;  for  mothers  the  typical  profile  is  double- 
peaked  (Mincer  and  Polachek,  1974).  To  the  extent  that  the  first  peak 
occurs  when  the  household  is  fairly  young  and  the  husband’s  income  rela¬ 
tively  low,  the  wife’s  earnings  reduce  between-age-group  inequality  in  family 
income.  The  second  peak  occurs  much  further  on  in  later  middle  age  when 
the  husband’s  income  would  be  higher,  thus  widening  family  age-income 
differentials.  Over-all,  Mincer  (1974)  found  that  including  the  wife’s  earn¬ 
ings  in  family  income  generally  reduces  inequality  in  family  incomes  com¬ 
pared  to  inequality  in  incomes  of  the  male  family  earners. 

Overview  of  household  production  and  income 

As  can  be  seen  from  the  above  discussion,  a  number  of  household  activi¬ 
ties  are  interrelated  over  the  family’s  life  cycle.  Cohen  and  Stafford  (1974) 
have  indeed  developed  a  fairly  elaborate  household  optimization  model  of 
life-cycle  time  allocation  to  market  work,  home  consumption,  and  child 
care,  the  birth  and  spacing  of  children,  life-cycle  net  worth  accumulation, 
and  life-cycle  accumulation  of  human  capital  subsequent  to  formal  school¬ 
ing  by  husband  and  wife.  According  to  the  model  the  household  is  again 
assumed  to  maximize  a  lifetime  utility  function  that  depends  upon  family 
consumption  associated  with  children  Z\{t)  and  other  family  consumption 
Z2U) .  Z\  and  Z2  are  home-produced  commodities  with  Z2,  for  example, 
generated  by  a  CES  production  function. 
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Zjit)  =  F(X2(t).  Ljt),  L/,(r)), 

with  inputs  X2  representing  market  goods  for  non-children  consumption 
and  L^m6.  L/,  the  proportions  of  time  spent  by  wife  and  husband  on  recre¬ 
ation  activities.  The  determination  of  Z\  U)  is  somewhat  more  complex. 
Inputs  of  parents’  time  into  child  care,  and  T^{t),  combine  with 

household  expenditure  on  children  X\(t)  to  produce  child  care 

C(t)  =  Ginit),  Tjt),  Xiit)), 

where  the  relative  intensity  of  use  of  time  inputs  compared  to  market 
expenditures  varies  with  the  average  age  of  the  children  -  young  children 
requiring  relatively  heavy  inputs  of  time  and  older  children  requiring  rela¬ 
tively  more  market  inputs.  Finally,  child  care  combines  with  the  number  of 
children  in  the  household  to  produce  Z\(t).  Potential  earnings  capacity  is 
generated  by 

YE/(r+l)  -  YE/(r)  =  Gi  (//,(r),  8/),  /  =  w,h, 

where  the  6,  are  rates  of  depreciation  of  human  capital  and  the  partial  rela¬ 
tionship  of  YE/(r)  to  HjG)  has  the  conventional  concave  shape  in  order  to 
reflect  the  influence  of  work  experience  and  learning  by  doing.  Finally,  the 
household  faces  a  standard  budget  constraint  and  a  set  of  time  constraints 
on  the  spouses’  use  of  their  time. 

Cohen  and  Stafford  simulate  the  model  and  obtain  the  results  reported  in 
Table  1 .  Row  1  shows  that  total  market  expenditures  have  a  moderate  inverted- 
U  shape  essentially  due  to  market  expenditures  on  children.  Secondly, 
because  of  the  greater  earnings  potential  of  the  husband  (even  in  the 
absence  of  any  differences  in  efficiency  of  home  production  by  wife  and 
husband) ,  the  latter  spends  more  time  working  on  the  job  and  less  time  on 
child  care  than  the  former.  As  a  result,  depreciation  effects  on  human  capi¬ 
tal  further  widen  husband-wife  earnings  differentials  over  time  as  the  wife 
keeps  putting  more  time  into  the  children  as  the  household  grows  up. 
Third,  the  resulting  labour  market  supply  profile  for  the  husband  can  be 
seen  to  follow  the  conventional  single-peaked  shape  (row  6)  along  with 
potential  earnings  (row  4),  so  that  actual  earnings  (row  8)  of  the  husband 
also  have  a  conventional  humped  shape  over  the  life  cycle,  peaking  in  the 
late  forties.  The  wife’s  labour  supply  profile,  however,  is  much  more 
influenced  by  the  presence  of  children  in  the  household  and  has  a  conse¬ 
quent  double-peaked  shape  indicating  where  time  is  being  withdrawn  from 
the  market  for  childcare.  Finally,  the  net  worth  position  of  the  family 
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changes  radically  over  the  life  cycle,  troughing  when  family  size  is  largest 
and  then  accumulating  until  a  peak  just  prior  to  retirement.  In  summary, 
then,  it  can  be  seen  that  patterns  of  household  production  have  potentially 
strong  effects  on  family  life-cycle  earnings  behaviour  and  thus  on  the  over¬ 
all  distribution  of  family  income  across  the  population. 

Household  bequests  and  the  transmission  of  economic  status 
A  final  aspect  of  household  behaviour  that  should  be  at  least  mentioned  in 
a  study  of  distribution  is  the  transmission  of  economic  status  from  parents 
to  children.  The  long-run  consequences  of  such  behaviour  from  one  gen¬ 
eration  to  the  next  are  obviously  significant  from  a  distributional  point  of 
view,  but  they  extend  beyond  the  frame  of  reference  of  the  present  study 
and  consequently  will  not  be  investigated  here.  However,  I  do  wish  to 
complement  the  analysis  so  far  in  this  chapter  by  highlighting  the  various 
channels  by  which  such  a  transmission  can  occur  within  the  context  of  the 
current  life-cycle  discussion. 

First,  and  perhaps  most  obviously,  resources  can  be  transferred  directly 
by  bequests,  trusts,  and  gifts  inter  vivos  of  real  and  financial  capital.  Indeed, 
the  optimal  amount  of  capital  a  family  may  wish  to  leave  to  their  heirs  Kj 
can  be  readily  generated  from  life-cycle  models  (for  example,  Yaari,  1964; 
Atkinson,  1971;  Blinder  1974),  and  not  surprisingly  it  depends  critically  on 
(1)  the  parents’  relative  preferences  for  bequests  versus  their  own  lifetime 
consumption  and  (2)  their  elasticity  of  marginal  utility  of  bequest  compared 
to  their  elasticity  of  marginal  utility  of  consumption.  Depending  on  the 
number  of  heirs  and  the  distribution  of  the  total  bequest  among  the  heirs, 
this  can  be  thought  of  as  determining  the  initial  stock  or  endowment  of 
non-human  capital  Kq  that  has  recurred  in  the  various  models  of  this 
chapter.  Indeed,  greater  amount  of  wealth,  at  least  in  a  world  of  imperfect 
markets,  particularly  for  human  capital,  may  mean  greater  access  to  financ¬ 
ing  for  a  human  capital  investment  program  as  well. 

Bequests  of  real  and  financial  capital,  however,  are  not  the  only  vehicle 
for  channelling  economic  status  from  parents  to  children  within  the  house¬ 
hold,  and  indeed  they  may  not  be  nearly  as  important  as  the  provision  of 
family  background,  initial  stock  of  human  capital  KHq,  health,  and  the 
influencing  of  the  social  and  cultural  inheritance  and  various  personality 
characteristics  of  the  children  (Bowles,  1972,  1973).  Ishikawa  (1975),  for 
example,  has  made  a  step  toward  extending  the  bequest  motive  to  house¬ 
hold  determination  of  the  amount  of  schooling  and  educational  attainment 
of  the  children.  In  a  ‘general  paternalistic  household,’  the  parents  choose 
consumption,  bequests,  and  educational  investment  levels  for  their  chil- 
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dren  during  the  latters’  initial  period  of  childhood  and  economic  depen¬ 
dence  on  the  household  according  to  particular  value  norms  ranging  from 
‘parental  self-satisfaction’  (where  children  are  viewed  essentially  as  invest¬ 
ment  goods  for  the  parents)  to  ‘parental  altruism’  (where  the  parents  seek 
to  do  ‘what  is  best’  for  their  children).  Indeed,  economists  have  only 
started  examining  ways  to  model  parental  influence  on  child  development 
in  a  human  capital  and  household  production  framework.  Leibowitz  (1974)) 
argues  that  human  capital  is  built  up  over  the  life  cycle  not  only  through 
schooling  and  on-the-job  training  but  also  through  home  production  of 
human  capital  by  ‘home  investment’  of  parents  in  their  children  as  outlined 
earlier  in  this  section.  The  greater  the  quantity  and  quality  of  time  inputs  by 
parents  (particularly  the  education  level  of  the  mother  (Leibowitz,  1974) 
and  of  associated  market  good  inputs,  the  greater  the  stock  of  human  capi¬ 
tal  khq  that  the  young  adult  brings  with  him  to  the  market  when  he  attains 
his  economic  independence.  Thus  economic  status  can  be  maintained  to 
some  extent  through  differential  access  through  family  resources  to  educa¬ 
tional  and  other  opportunities.  Upper-income  parents  tend  to  provide 
greater  financial  support  for  longer  periods  of  education  and  for  better 
schooling  for  their  offspring.  These  are  clearly  forms  of  transmission  of 
economic  status  from  one  generation  to  the  next. 

Indeed  parents  also  influence  important  non-cognitive  or  affective  skills 
such  as  leadership,  social  behaviour,  and  attitudes  toward  work,  and  psy¬ 
chological  characteristics  such  as  reaction  to  stress  and  achievement  motiva¬ 
tion  in  the  development  of  their  offspring.  Moynihan  (1967)  and  Kohn 
(1969),  for  example,  have  argued  that  families  tend  to  transfer  attitudes, 
aspirations,  and  non-cognitive  traits  from  one  generation  to  the  next.  Chil¬ 
dren  from  a  low  economic  background  may  lack  not  only  the  economic 
resources  to  continue  on  to  higher  levels  of  education  and  occupational 
attainment  but  also  the  motivation  and  long-term  horizons  involved  in  con¬ 
tinuing  their  schooling  or  in  accumulating  job  experience. 

Finally,  the  impact  of  ability  A  in  human  capital  production  processes 
may  also  reflect  the  roles  of  upbringing  and  family  background  as  well  as 
nature  and  innate  ability.  It  is  not  the  intention  of  this  study  to  review  the 
current  work  on  the  relative  importance  and  distributional  implications  of 
nature  versus  nurture  (see,  for  example,  Taubman,  1976,  1977b).  How¬ 
ever,  to  the  extent  that  ability  of  parents  on  average  is  positively  correlated 
with  that  of  offspring  and  that  at  least  some  portion  of  ability  for  purposes 
of  job  market  productivity  is  influenced  by  family  background  and  upbring¬ 
ing  (Jencks,  1972),  ability  can  also  serve  as  a  channel  for  transmission  of 
economic  status  as  well  between  parents  and  children.  In  the  conclusion  of 
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a  recent  study,  Taubman  finds  ‘that  education  leads  to  large  and  statistically 
significant  differences  in  earnings.  These  differences,  however,  are  rela¬ 
tively  small  in  comparison  with  those  arising  from  the  conglomeration  of 
family  background,  attitudes,  and  non-pecuniary  preferences,  and  are  no 
larger  than  the  differences  which  are  the  result  of  ability’  (1977a,  446). 

CONCLUSIONS  AND  IMPLICATIONS 

Several  general  implications  can  be  drawn  from  the  discussion  of  this 
chapter.  First,  current  income  may  not  be  a  very  good  indicator  of  a 
family’s  economic  well-being.  According  to  the  models  discussed,  eco¬ 
nomic  well-being  arises  from  household  consumption  and  bequest  activities 
very  broadly  defined,  and  these  in  turn  are  related  to  the  long-run  income 
and  net  worth  status  of  the  household.  Current  family  income  may  adjust 
unevenly  from  one  year  to  the  next  while  following  the  systematic  patterns 
outlined  above,  but  lifetime  consumption  tends  to  be  smoothed  out,  with 
savings  and  family  labour  supply  acting  as  buffers.  Consequently,  family 
economic  well-being  may  not  be  accurately  represented  simply  by  current 
annual  income,  particularly  for  those  now  at  the  peak  (later  middle  age)  or 
troughs  (young  family  units  and  older  retired  family  units)  of  their  lifetime 
income  trajectories.  A  more  accurate  representation  of  economic  well-being 
would  appear  to  be  a  longer-run  measure  of  income  status  or  ‘permanent 
income’  that  abstracts  from  or  averages  out  transitory  components.  To  the 
extent  that  people  actually  are  able  to  transfer  resources  through  time 
according  to  perfect  capital  market  conditions,  discounted  lifetime  income 
or  wealth  broadly  defined  would  be  a  useful  indicator  of  long-run  economic 
status  of  a  household.  Indeed,  it  would  seem  natural  to  consider  a  measure 
of  permanent  income  status  that  lies  somewhere  between  the  two  extremes 
of  current  annual  income  and  one’s  full  lifetime  income  experience.  How¬ 
ever,  the  main  point  for  present  purposes  is  that  figures  on  the  distribution 
of  current  income  are  only  imperfect  proxies  for  longer-run  measures  of 
economic  status.  More  appropriate  for  drawing  inferences  with  respect  to 
economic  well-being  would  be  actual  longitudinal  income,  wealth,  and 
labour  supply  profiles  for  family  units  if  they  were  available. 

Secondly,  some  portion  of  inequality  in  observed  current  income  figures 
may  be  due  to  individual  choice  and  preferences,  so  that  looking  only  at 
money  income  figures  may  again  give  a  somewhat  distorted  view  of  the 
distribution  of  economic  well-being.  People  may  choose  different  occupa¬ 
tions,  human  capital  investment  profiles,  and  work  patterns  at  least  partly 
because  of  their  differences  in  tastes.  This  is  particularly  true  of  non- 
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pecuniary  benefits  and  earnings  and  of  attitudes  towards  risk,  leisure,  and 
home  production.  Consequently,  to  the  extent  that  these  differences  reflect 
meaningful  choices,  the  distribution  of  money  income  may  convey  too  pes¬ 
simistic  a  view  of  inequality  in  the  distribution  of  well-being.  Since  such 
choices,  however,  are  likely  to  be  more  meaningful  towards  the  upper  por¬ 
tion  of  the  distribution  than  at  the  bottom  where  poverty  may  be  an  ever¬ 
present  constraint  on  horizons  and  opportunities,  the  degree  of  distortion  in 
using  money  income  figures  as  indicators  of  economic  well-being  may  well 
differ  over  different  regions  of  the  distribution.  For  an  analysis  of  poverty, 
an  emphasis  on  choice  would  clearly  be  misplaced;  but  for  a  study  of  over¬ 
all  distributional  inequality  and  an  interpretation  of  what  it  involves,  the 
role  of  choice  and  preferences  subject  to  endowments,  ability,  and  family 
background  constraints  would  appear  to  be  crucial. 

The  analysis  of  this  chapter  also  underlines  the  important  difference 
between  inequality  of  opportunity  and  inequality  of  outcome.  So  long  as 
life-cycle  choices  exist  and  people’s  tastes  differ,  even  perfect  equality  of 
opportunity  among  children  may  result  in  rather  marked  differences  in 
income  receipts  and  wealth  holdings.  To  know  exactly  what  the  limits  of 
income  concentration  are  that  can  result  from  such  life-cycle  choices  (Fair, 
1971)  and  how  they  would  compare  with  actually  observed  distributions, 
however,  we  must  await  a  substantially  improved  theoretical  structure  and 
better  empirical  information  than  are  now  available. 

Thirdly,  the  life-cycle  analysis  highlights  the  fact  that  low  incomes  can  be 
long-term  in  nature  and  characteristic  of  two  quite  different  situations.  On 
one  hand  they  may  occur  during  the  prime-age  period  of  one’s  working  life 
because  individuals  may  not  have  acquired  (for  reasons  of  opportunity  or 
choice  or  changed  market  conditions)  enough  skill  to  maintain  steady 
employment  at  a  comfortable  wage.  Improving  many  situations  of  low  and 
irregular  income  among  prime-aged  groups  will  entail  effort  to  improve 
long-run  productivity  over  a  working  life,  to  open  up  educational  and  occu¬ 
pational  opportunities,  and  to  induce  steadier  employment.  On  the  other 
hand  low-income  situations  may  be  a  characteristic  of  the  non-working 
population  of  disabled,  elderly,  and  retired  persons.  These  situations  are 
better  dealt  with  by  transfer  and  insurance  programs  that  may  indeed  seek 
to  shift  resources  from  periods  of  higher  income  over  the  life  cycle  to  later 
periods  of  lower  income. 

Fourth,  the  theoretical  models  reviewed  in  this  chapter  have  provided  a 
fairly  elaborate  framework  and  detailed  expectations  for  income  patterns 
across  age  groups  in  the  population.  Capital  income  would  tend  to  become 
more  important  with  age,  particularly  towards  retirement  years  when  earn- 
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ings  fall  off.  Earned  income  reflects  basically  work  effort,  market  skill  acqui¬ 
sition,  and  family  involvement.  Among  men,  earned  income  would  be 
expected  to  manifest  a  positively  sloped  but  concave  profile  across  ages 
until  a  peak  in  later  middle  age,  with  inequality  generally  increasing  from 
early  middle  age  until  retirement.  Since  incomes  are  thus  expected  to  vary 
systematically  and  rather  markedly  with  age  and  family  structure,  empirical 
work  on  patterns  of  income  inequality  should  make  an  effort  to  separate 
out  these  effects  in  order  to  evaluate  their  relative  importance  and  the 
structure  of  inequality  that  still  remains.  Accordingly,  the  empirical  parts  of 
this  study  attempt  some  fairly  elaborate  disaggregations  by  age  and  family 
size  in  order  to  take  account  of  life-cycle  effects  on  the  over-all  structure  of 
income  and  wealth  in  the  population. 

Fifth,  economic  policies  should  be  made  with  such  life-cycle  behaviour  in 
mind,  and  the  distributional  incidence  of  government  programs  such  as 
educational  subsidies,  social  security,  and  health  insurance  could  usefully 
be  analysed  in  this  framework.  Several  examples  can  readily  be  cited.  What, 
for  example,  are  the  long-run  effects  of  minimum  wage  laws  that  differ¬ 
entially  affect  the  employment  opportunities  of  young  and  relatively  un¬ 
skilled  workers  at  the  beginning  of  their  earning  careers?  What  is  the 
life-cycle  incidence  of  the  Ontario  Student  Assistance  Program,  which 
attempts  to  reduce  capital  market  imperfections  for  human  capital  invest¬ 
ment  purposes,  combined  with  a  progressive  personal  income  tax  levied 
over  one’s  working  years  to  cover  the  expenditure?  What  is  the  life-cycle 
distributional  incidence  of  the  Canada  Pension  Plan  combined  with  a  fixed- 
rate  payroll  tax  over  career  earnings,  and  what  are  its  effects  on  the  distribu¬ 
tion  of  household  private  saving  and  the  timing  of  retirement?  What  are 
the  differences  in  distributional  incidence  between  a  daycare  program  for 
young  children  paid  for  out  of  progressive  income  taxes  and  tax  deductions 
for  personal  daycare  expenditures? 

Finally,  the  presence  of  substantial  life-cycle  differences  in  income 
implies  that  demographic  factors  may  have  an  important  effect  on  the  over¬ 
all  structure  of  inequality  in  the  distribution  of  income.  More  specifically,  in 
order  to  transform  a  longitudinal  age-income  life-cycle  trajectory  such  as 
that  generated  by  the  models  of  this  chapter  into  an  over-all  cross  sectional 
distribution  of  income  such  as  that  provided  by  census  and  survey  data,  we 
must  find  out  the  proportion  of  people  in  each  age  group  of  the  population, 
or  what  is  called  the  age  distribution  of  the  population.  This  will  be  con¬ 
sidered  in  Chapter  4.  Rather  strong  demographic  shifts  like  those  that  have 
occurred  in  Canada  since  the  Second  World  War  would  thus  be  expected  to 
have  fairly  substantial  distributional  effects  as  well. 


3 

Selected  demand-side  determinants 
of  the  distribution  of  income 


INTRODUCTION 

As  was  pointed  out  in  the  introduction  to  Part  One,  theoretical  analyses  of 
the  determinants  of  the  size  distribution  of  income  have  tended  to  empha¬ 
size  supply-side  considerations.  Demand-side  factors  nonetheless  can  still 
have  a  considerable  effect  on  the  distributional  structure  through  their 
impact  on  rates  of  factor  remuneration  and  employment.  The  present 
chapter  discusses  some  demand-side  determinants  of  the  distributional 
structure  and  their  effects  on  wage  rates  and  employment.  The  next  chapter 
brings  the  supply  and  demand  sides  together  in  a  discussion  of  market 
determination  of  factor  prices,  particularly  in  the  labour  market. 

In  the  1950s,  substantial  research  occurred  on  the  demand-side  aspects  of 
distribution,  as  the  work  of  Kerr,  Lester,  and  Reynolds  focused  on  the 
structural  characteristics  of  labour  markets  and  types  of  market  segmenta¬ 
tion.  In  the  1960s,  interest  turned  away  to  supply-side  considerations  with 
their  emphasis  on  worker  productivity  and  human  capital  investment 
models.  But,  more  recently,  concern  with  demand-side  factors  has  returned, 
with  an  emphasis  on  dual  labour  markets  and  the  employment  situation  of 
the  working  poor,  as  well  as  imperfect  labour  market  information  and  man¬ 
power  costs  for  a  firm. 

The  present  discussion  of  demand-side  distributional  considerations  will 
be  selective.  It  will  be  limited  to  the  labour  market,  since  that  market  has 
the  most  direct  impact  through  employment  and  earnings  on  most  indi¬ 
viduals’  incomes.  It  will  also  be  confined  to  a  number  of  topics  that  have 
been  the  subject  of  substantial  recent  work  in  the  economics  of  information 
and  market  behaviour.  Since  the  principal  focus  of  this  study  is  the  life- 
cycle  framework  considered  at  some  length  in  the  previous  chapter,  the 
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present  discussion  of  demand-side  considerations  is  necessarily  brief  and  is 
meant  to  convey  the  flavour  of  some  fairly  recent  advances  in  distribution 
analysis  that  complement  the  material  outlined  above. 

The  standard  approach  to  the  demand  for  productive  factors  in  general, 
and  for  labour  in  particular,  is  based  on  the  theory  of  marginal  productivity 
according  to  which  a  factor  is  demanded  by  a  firm  for  purposes  of  producing 
output  up  to  the  point  where  the  market  value  of  the  output  produced  by  a 
marginal  increase  in  employment  of  a  given  factor  just  covers  the  additional 
cost  of  employing  that  factor.  That  theory  will  not  be  elaborated  upon  here' 
save  to  point  out  several  important  implications  of  it.  First,  it  highlights  the 
fact  that  demand  for  a  factor  is  a  derived  demand  dependent  upon  the 
demand  for  the  firm’s  output  in  the  product  market.  Consequently,  differ¬ 
ent  circumstances  of  demand  for  the  firm’s  output,  whether  cyclical  or 
secular,  can  have  a  substantial  effect  on  differences  in  wage  rates  across 
various  occupations,  industries,  and  regions.  Secondly,  marginal  producti¬ 
vity  theory  postulates  that  employer  or  firm  behaviour  (in  the  form  of  cost- 
minimization  and  profit-maximization)  is  central  to  the  determination  of 
factor  demand,  especially  in  making  choices  between  very  disaggregated 
forms  of  inputs  that  may  be  readily  substitutable  in  the  firm’s  production 
process.  Thirdly,  of  course,  the  theory  emphasizes  the  role  of  productivity 
in  wage  determination  and  employment  behaviour.  These  points  will  recur 
in  various  guises  through  the  discussion  that  follows. 

Traditional  emphasis  in  discussions  of  factor  demand  and  distribution  has 
focused  heavily  on  the  role  of  the  firm  in  factor  and  output  markets.  At 
least  one  recent  textbook  (Bronfenbrenner,  1971)  contains  a  detailed  dis¬ 
cussion  of  factor  demand  under  various  market  conditions.  In  contrast,  I 
shall  focus  on  the  distributional  aspects  of  three  sets  of  issues:  the  role  of 
imperfect  information  about  productivity  and  firm-specific  human  capital 
investment  costs;  the  role  of  tastes  and  preferences  in  firm  wage  determina¬ 
tion  and  employment  policies;  and  the  role  of  hierarchical  structure  and 
promotion  policies  of  firms. 

Accordingly,  this  chapter  proceeds  as  follows.  The  next  section  examines 
some  of  the  implications  for  wage  structure  of  specific  human  capital  as  an 
alternative  to  the  general  human  capital  considered  in  the  last  chapter.  The 
third  section  reviews  some  results  on  screening  and  signalling  in  the  labour 
market  and  discusses  an  alternative  explanation  of  the  role  of  formal  educa¬ 
tion  and  credentials  in  job  access  and  remuneration.  Some  aspects  of  labour 

1  For  a  fairly  detailed  discussion  of  marginal  productivity  theory  of  factor  demand,  see,  for 
example,  the  textbooks  of  Bronfenbrenner  (1971)  and  Ferguson  (1969). 
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market  discrimination  are  considered  in  the  fourth  section.  Hierarchies  and 
internal  labour  markets  are  touched  upon  after  that,  and  the  final  section 
provides  some  brief  concluding  remarks. 

SPECIFIC  HUMAN  CAPITAL  AND  WAGE  PROFILES 

Firm-specific  human  capital  may  be  defined  as  that  part  of  the  human  capi¬ 
tal  stock  of  the  employees  of  a  firm  that  has  no  value  to  any  other  potential 
employer.  We  shall  treat  specific  human  capital  as  a  fixed  training  cost  that 
must  be  paid  before  an  employee  can  enter  the  productive  labour  force  of  a 
particular  firm.  I  shall  simply  comment  on  the  alternative  situation  of  con¬ 
tinuously  accumulated  specific  human  capital.  Three  cases  will  be  examined 
where  specific  human  capital  has  definite  implications  for  the  shape  of  the 
time  profile  of  wages  of  employees,  corresponding  generally  to  the  relaxa¬ 
tion  of  any  of  several  assumptions  of  the  simplest  perfectly  competitive 
labour  market.  The  introduction  of  labour  turnover,  non-homogeneous 
labour,  or  non-competitive  labour  supply  with  labour  turnover  is  sufficient 
to  generate  a  positively  sloped  wage  profile,  given  optimizing  behaviour  on 
the  part  of  the  firm. 

General  framework 

In  the  standard  analysis  of  specific  human  capital,  it  is  assumed  that  labour 
markets  are  perfectly  competitive  and  that  homogeneous,  risk-neutral 
employees  seek  to  maximize  the  expected  discounted  value  of  their  earn¬ 
ings  stream  for  a  job.  This  implies  that  in  equilibrium  the  expected  dis¬ 
counted  value  of  the  earnings  streams  associated  with  any  two  jobs  must  be 
equal.  Assume  also  that  there  exists  a  permanent  market  opportunity  wage 
w*  offered  by  firms  without  training  costs.  Profit-maximizing  firms  are  in 
equilibrium  when  the  expected  discounted  value  of  the  marginal  revenue 
product  of  labour  is  equal  to  the  expected  discounted  marginal  cost  of  hir¬ 
ing  and  maintaining  an  additional  worker.  If  T  is  the  (fixed)  cost  of  training 
per  employee  and  is  the  period  wage  rate,  the  discounted  value  of 
expected  marginal  hiring  costs  (in  the  absence  of  labour  quits)  is  given  by 

MC  =  r  +  2  Wt/{\+r)f  (22) 

t=\ 

where  r  is  the  market  rate  of  interest.^  Under  the  competitive  result  that 
present  values  of  alternative  earnings  streams  are  equal,  the  second  term  of 
(22)  can  be  replaced  by  w*/r  and  (22)  rewritten  as 

2  For  convenience  it  is  assumed  that  employees  have  an  infinite  working  life. 
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MC  =  r  -h  w*/r.  (23) 

If  marginal  revenue  product  remains  unchanged  in  future,  it  has  a  dis¬ 
counted  present  value  per  additional  employee  of  mrp(L)//'.  Equating  the 
present  values  of  marginal  revenue  and  marginal  cost  yields  the  equilibrium 
condition  that 

MRP(L)  =  T  •  r  +  vv* 

analogous  to  that  developed  by  Oi  (1962)  where  labour  is  viewed  as  a 
quasi-fixed  factor. 

The  implications  of  this  condition  for  firms’  labour  force  adjustment  over 
the  business  cycle  should  be  evident.  In  long-run  equilibrium,  employees 
who  have  been  specifically  trained  by  a  firm  are  paid  less  on  average  than 
their  marginal  revenue  product.  In  the  short  run,  fluctuations  in  aggregate 
demand  cause  cyclical  fluctuations  in  the  marginal  revenue  product  of 
labour.  If  there  were  no  specific  training  costs,  firms  would  immediately 
adjust  their  labour  forces  to  bring  wages  and  MRP(L)  back  into  line.  How¬ 
ever,  firms  with  specific-training  costs  will  not  lay  workers  off  until  MRP(L) 
falls  by  more  than  T  •  r  below  its  long-run  expected  value.  This  suggests 
that  there  is  a  degree  of  fixity  in  the  labour  force  of  a  firm  with  training 
costs,  and  this  fixity  increases  with  the  amount  of  the  training  costs.  It 
follows  that  the  occupational  incidence  of  layoffs  will  be  negatively  corre¬ 
lated  with  the  level  of  fixed  training  costs  for  each  occupation,  and  in  par¬ 
ticular  that  lower  skilled  workers  will  tend  to  suffer  more  cyclical  variance 
in  their  employment  than  higher  skilled  workers  (Oi,  1962). 

Three  illustrations 

Some  of  the  distributional  implications  of  specific  human  capital  can  be 
shown  by  three  separate  cases.  In  each  case  a  higher  wage  level  is  predicted 
in  the  post-training  period  than  in  the  training  period. 

In  the  first  case  labour  turnover  is  introduced  into  the  discussion. 
Assuming  that  a  firm  stands  to  lose  a  portion  of  its  training  investment  if  a 
worker  quits  before  the  expected  amortization  period  of  the  investment  has 
elapsed,  it  is  in  the  firm’s  interest  to  structure  the  wage  profile  so  as  to 
reduce  the  probability  of  turnover.  If  the  probability  of  quitting  in  any  post¬ 
training  period  is  inversely  related  to  the  post-training  wage,  the  firm  can 
devise  a  two-step  wage  profile  that  indeed  minimizes  its  turnover  costs.  In 
the  training  period  the  firm  offers  a  wage  somewhat  less  than  vr’*.  Then  in 
the  post-training  period  the  firm  offers  a  wage  greater  than  w*  so  as  to 
induce  workers  to  stay  on  rather  than  return  to  the  market.  The  shape  of 
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the  wage  profile  thus  results  entirely  from  employers’  desires  to  minimize 
turnover  costs  or  maximize  ‘entrapment’  (Donaldson  and  Eaton,  1976). 

In  the  second  case  a  non-homogeneous  labour  supply  is  introduced. 
Firms  with  turnover  costs  from  employee  training  can  use  a  two-step  wage 
profile  as  a  self-selection  device  to  attract  workers  with  a  relatively  low 
probability  of  quitting  or  a  high  probability  of  success  in  the  training  pro¬ 
gram.  Following  Salop  and  Salop  (1976),  suppose  there  are  two  classes  of 
workers:  slow  quitters  with  probability  of  quitting  in  any  post-training 
period,  and  fast  quitters  with  corresponding  probability  qj-.  Employees  know 
which  group  they  belong  to,  but  fast  quitters  will  not  reveal  themselves 
voluntarily.  Suppose  the  firm  offers  a  two-step  wage  profile  paying  w\  <  w* 
in  the  training  period  and  w  >  w*  after  training.  A  prospective  employee 
evaluates  the  alternative  discounted  expected  earnings  streams  with  the 
firm  relative  to  that  offered  (w*)  on  the  market.  If  he  is  a  slow  quitter,  the 
former  will  be  higher  than  if  he  is  a  fast  quitter.  The  firm  can  thus  choose 
w\  and  w  (within  certain  bounds)  so  that  fast  quitters  will  not  apply  but 
slow  quitters  will.  In  a  competitive  labour  market,  firms  will  bid  up  the 
present  value  of  the  income  streams  of  slow  quitters  (i.e.  increase  w)  until 
firms  are  indifferent  between  hiring  a  fast  or  a  slow  quitter.  The  use  of  the 
wage  profile  as  a  self-selection  device  in  this  case  results  in  the  selected 
group  (the  slow  quitters)  forgoing  at  least  the  full  costs  of  their  training 
during  the  training  period.  However,  the  net  effect  of  self-selection  in  a 
competitive  labour  market  is  to  sort  out  employees  and  thereby  increase 
the  lifetime  earnings  of  slow  quitters  to  a  point  where  they  earn  the  full 
rents  to  their  reliability. 

A  third  case  in  which  specific  human  capital  has  been  shown  to  affect  the 
wage  profiles  of  employees  is  in  an  imperfectly  competitive  labour  market. 
The  supply  of  trainees  to  the  firm  is  now  an  increasing  function  of  the 
expected  discounted  value  of  the  wage  stream  offered  by  the  firm.  Parsons 
(1972)  considers  a  two-period  model  of  a  firm  with  a  set  of  labour  force 
options  that  include  layoffs  in  either  period,  the  hiring  of  trainees  in  the 
first  period,  and  the  rehiring  of  labour  in  the  second  period.  The  quit  func¬ 
tion  of  trained  labour  in  each  period  is  assumed  to  be  a  decreasing  function 
of  the  wage  rate  of  trained  labour  in  that  period,  and  the  supply  of  trainees 
is  an  increasing  function  of  the  trainees’  wage  rate  and  the  expected  wage  of 
trained  labour.  The  firm  then  chooses  wage  rates  and  layoffs  in  each  period 
to  maximize  the  present  value  of  its  profits.  If  the  quit  function  of  trained 
workers  is  highly  responsive  to  their  wage  rate,  then  the  firm  will  pay  rela¬ 
tively  higher  post-training  wages  and  relatively  lower  wages  during  training 
and  will  concentrate  on  reducing  turnover  rather  than  increasing  recruit¬ 
ment.  On  the  other  hand  if  the  supply  function  of  trainees  is  highly  respon- 
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sive  to  the  wage  offered  during  the  training  period,  the  firm  will  pay 
relatively  higher  wages  to  trainees  and  relatively  lower  wages  to  trained 
workers,  thus  hiring  a  large  number  of  trainees  in  the  first  period  while 
suffering  a  high  rate  of  attrition  of  trained  labour  as  a  result  of  relatively  low 
post-training  wages. 

Some  aspects  of  the  current  analysis  have  been  extended  to  the  situation 
of  continuously  accumulated  firm-specific  human  capital  by  Stiglitz  (1975a) 
under  the  assumption  that  the  cost  of  hiring  a  worker  remains  constant 
over  time  and  the  quit  function  is  again  negatively  related  to  the  current 
wage.  The  result  is  that  wage  rates  offered  to  employees  increase  over  time 
along  with  their  specific  training.  In  equilibrium  the  firm  must  be  indiffer¬ 
ent  between  hiring  a  new  worker  and  retaining  an  older  one.  Since  the  costs 
of  hiring  a  new  worker  are  constant  over  time  and  the  productivity  of 
trained  workers  in  terms  of  trainees  is  increasing  over  time,  the  firm  must 
be  willing  to  spend  more  in  order  to  retain  a  worker  as  he  gets  older  and 
more  productive. 

The  preceding  analysis  suggests  that,  in  general,  the  shape  of  the  time 
profile  of  wages  in  the  presence  of  firm-specific  human  capital  is  deter¬ 
mined  not  only  by  the  time  profile  of  productivity  but  also  by  the  behaviour 
of  firms  that  must  bear  labour  turnover  costs  whenever  training  is  firm- 
specific.  In  a  competitive  and  homogeneous  labour  market,  for  example,  a 
sufficient  condition  to  generate  a  positively  sloped  wage  profile  between  the 
training  and  post-training  periods  is  that  the  rate  of  turnover  of  trained 
workers  be  negatively  related  to  their  wage  rate. 

SCREENING,  EDUCATION,  AND  THE  DISTRIBUTION  OF  EARNINGS 
General  framework 

In  markets  characterized  by  imperfect  information,  buyers  and  sellers 
engage  in  various  activities  with  the  goal  of  reducing  uncertainty.  For 
example,  in  the  analysis  of  labour  markets  it  is  common  to  assume  that 
employees  know  the  quality  of  their  labour  services  better  than  do  potential 
employers.  Processes  that  facilitate  discrimination  between  otherwise  homo¬ 
geneous  products  are  known  as  screening  activities  and  can  take  two  gen¬ 
eral  forms:  direct  examination  and  the  inference  of  product  quality  from 
sellers’  behaviour.  Where  jobs  are  not  paid  piecerate,  productivity  may  be 
measured  only  at  some  cost,  if  at  all,  because  of  the  complexity  of  the  jobs. 
Hence  the  first  type  of  screening  may  be  impractical,  and  the  second  may 
be  adopted.  The  fact  that  buyers  (employers)  infer  product  quality  from 
sellers’  behaviour  provides  an  incentive  for  sellers  to  modify  their  behav¬ 
iour  accordingly  or  ‘signal.’  By  using  sellers’  behaviour  as  a  guide  to  pro- 
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duct  quality,  buyers  force  sellers  to  label  themselves;  hence,  the  second 
type  of  screening  is  commonly  known  as  screening  by  self-selection. 

Two  forms  of  self-selection  in  the  labour  market  may  be  identified 
(Spence,  1976).  In  both  cases  employers  cannot  observe  the  labour  quality 
of  applicants  directly.  If  labour  quality  information  is  revealed  to  employers 
over  time,  they  can  offer  potential  employees  a  menu  of  alternative  labour 
contracts,  and  the  problem  is  formally  similar  to  that  of  specific  human 
capital  and  labour  turnover  (Salop  and  Salop,  1976;  Spence,  1977)  reviewed 
above.  On  the  other  hand  if  labour  quality  is  not  revealed  over  time,  other 
screening  processes  must  be  adopted.  An  obvious  self-selection  device  is 
educational  attainment.  Employers  may  infer  labour  quality  from  the  educa¬ 
tion  level  of  prospective  employees,  provided  they  believe  that  more  highly 
educated  workers  are  more  skilled  or  productive  than  less  educated  work¬ 
ers,  and  prospective  employees  for  their  part  can  signal  potential  labour 
quality  by  choice  of  educational  attainment.  Obviously,  for  education  to  act 
as  a  signalling  device  it  must  be  costly,  and  indeed  the  costs  must  be  nega¬ 
tively  correlated  with  labour  quality.  We  shall  concentrate  entirely  on  sig¬ 
nalling  based  on  education,  so  that  education  is  no  longer  viewed  merely  as 
increasing  one’s  potential  job  productivity  but  also  as  a  way  of  signalling 
labour  quality  to  employers. 

There  are  several  important  implications  of  screening  and  signalling 
activity  for  the  distribution  of  earnings.  First,  compared  to  a  situation  with 
no  screening,  in  which  labour  is  undifferentiated,  signalling  usually  reduces 
the  earnings  of  those  with  lower  quality  labour  services.  In  fact,  signalling 
generally  provides  the  same  earnings  for  those  with  the  lowest  quality 
labour  services  as  in  a  full-information  competitive  equilibrium  (fice).  Sec¬ 
ondly,  in  most  cases,  the  returns  to  self-selection  accrue  to  those  who  are 
more  productive,  although  the  absolute  level  of  welfare  of  more  productive 
individuals  is  not  necessarily  increased  over  a  situation  in  which  workers 
are  undifferentiated,  and  it  is  reduced  relative  to  a  FICE.  Thirdly,  relative  to 
an  equilibrium  without  self-selection,  a  screening  equilibrium  implies  a  less 
equal  distribution  of  earnings;  on  the  other  hand  a  screening  equilibrium 
implies  a  more  equal  distribution  of  net  earnings  than  a  FICE.  Fourthly, 
differentiation  of  the  labour  force  through  signalling  may  or  may  not  be 
socially  desirable,  depending  on  the  costs  of  signalling,  the  nature  of  pro¬ 
duction  processes,  and  the  social  welfare  criterion. 

Three  illustrations 

These  points  can  be  illustrated  by  three  simple  models.  The  first  model 
considers  the  simplest  and  limiting  case  where  education  has  absolutely  no 
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Figure  9: 

Illustration  of  wage  determination  with  education  as  a  screen 


influence  on  output  of  workers  (i.e.  no  productivity  effects)  and  there  is 
only  one  job  involved  in  the  production  process  of  the  firm  (i.e.  no  alloca¬ 
tive  effects).  These  conditions  are  relaxed  in  the  subsequent  models.  For 
simplicity,  assume  also  that  there  are  only  two  groups  (/  =  1,  2),  which 
differ  in  some  innate  labour  quality  trait  that  we  shall  label  as  'ability,’  and 
also  that  markets  are  perfectly  competitive.  Let  MP2  represent  the  marginal 
productivity  of  members  of  the  high-ability  group  and  MP]  that  for  the 
low-productivity  group,  so  that  MP2  >  MPj.  At  the  same  time,  assume  that 
average  and  marginal  costs  of  education  are  negatively  correlated  with  abil¬ 
ity,  so  that  for  example  MC2(c)  <  MCi(c)  for  any  level  of  education  e. 
Employers  can  observe  educational  attainment,  but  not  ability;  and  indi¬ 
viduals  with  the  same  education  level  who  are  allocated  to  the  same  job  are 
paid  the  same  wage.  Education  serves  only  a  signalling  and  screening  role, 
and  individuals  accordingly  choose  c/’s  so  as  to  maximize  their  expected 
earnings  net  of  education  costs. 

This  situation  is  illustrated  in  Figure  9,  where  MP  is  the  weighted  average 
productivity  of  the  two  groups.  I\^  and  l2^  (with  superscripts  corresponding 
to  group  1)  are  lines  along  which  net  wages  (i.e.  gross  wages  less  costs  of 
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education)  are  constant,  so  that  individuals  of  group  1,  for  example,  are 
indifferent  between  no  education  and  gross  wage  0  or  e*  education  and 
gross  wage  0^.  Points  on  however,  are  clearly  preferred  to  points  on 
the  lower  l2^  curve.  Similarly,  I\^  is  an  ‘indifference  curve’  along  which  net 
wages  are  constant  for  individuals  of  group  2,  and  the  curves  generally 
lie  below  the  corresponding  curves,  reflecting  the  condition  that  educa¬ 
tion  costs  are  lower  for  the  higher-ability  workers.  From  a  no-screening 
situation  at  point  a,  in  which  neither  group  invests  in  education  and  all 
workers  receive  wage  0^7  =  MP,  it  is  clear  that  some  firm  could  make  a 
profit  by  introducing  an  education  requirement  and  offering  a  wage  rate  that 
jointly  lie  in  the  shaded  region  abd.  This  would  attract  group  2  workers  who 
find  it  profitable  to  invest  in  education  since  the  offer  would  lie  above  the 
I\^  curve,  and  competition  among  firms  to  hire  group  2  workers  would 
drive  up  group  2’s  wages  to  Og.  Group  1  workers  would  find  their  wages 
reduced  to  0/  in  the  absence  of  unidentified  group  2  workers.  However, 
group  1  workers  still  have  an  incentive  to  invest  in  education  and  to  imitate 
group  2’s  signals  if  the  firm’s  offer  lies  above  the  indifference  curve  /2^ 
Consequently,  the  level  of  education  that  will  be  compatible  with  identify¬ 
ing  higher-ability  workers  and  will  be  at  minimal  cost  to  group  2  is  e* 
(Spence,  1974).  Thus  at  the  screening  equilibrium,  higher-ability  workers 
identify  themselves  by  investing  in  e*  level  of  education  and  receive  wage 
0^,  while  lower-ability  workers  do  not  invest  in  education  and  receive  the 
lower  wage  Of. 

From  a  distributional  point  of  view,  this  model  has  several  characteris¬ 
tics.  Since  education  is  not  productive,  efficiency  requires  that  neither 
group  invest  in  education.  Nonetheless,  there  are  private  returns  to  mem¬ 
bers  of  the  higher-ability  group  to  signal  by  making  such  an  investment. 
Compared  to  a  no-screening  situation,  screening  reduces  the  relative  and 
absolute  earnings  of  those  with  lesser  abilities,  increases  the  relative  earn¬ 
ings  of  those  with  higher  abilities,  and  increases  inequality  in  the  distribu¬ 
tion  of  earnings.  The  absolute  level  of  welfare  is  increased  compared  to  a 
no-screening  equilibrium  if  point  c  lies  to  the  left  of  point  d.  Screening 
reduces  the  net  income  of  society  by  the  amount  of  the  education  costs 
incurred  by  group  2;  it  also  provides  the  same  net  earnings  for  lower-ability 
workers  as  in  a  FlCE,  lower  net  earnings  for  higher-ability  workers,  and  a 
more  equal  distribution  of  net  earnings  than  in  a  FlCE  (Stiglitz,  1975b). 

Clearly  the  above  model  represents  an  extreme  case;  education  has  no 
productive  effect  and  serves  only  as  a  means  by  which  higher-ability 
workers  can  identify  themselves.  We  now  consider  a  second  screening 
model  that  allows  for  the  allocative  effects  of  education.  Suppose  that  there 
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are  a  number  of  jobs  to  which  a  worker  can  be  allocated  within  the  firm, 
some  of  them  more  productive  than  others.  Education  is  thus  productive  if 
it  allows  employers  to  identify  the  ability  level  of  workers  and  improve  the 
allocation  of  workers  to  jobs.  A  signalling  equilibrium,  if  established,  will 
provide  a  unique  correspondence  between  educational  attainment  and  abi¬ 
lity  (Spence,  1974).  Each  employee  will  be  optimally  allocated,  and  each 
ability  group  will  be  paid  a  wage  equal  to  its  maximum  productivity  across 
jobs.  Given  the  optimal  allocation  of  ability  levels  across  jobs,  the  distribu¬ 
tional  characteristics  of  a  screening  equilibrium  if  established  are  similar  to 
those  for  the  simpler  model  above.  The  principal  difference  between  this 
model  and  the  earlier  one  is  that,  since  there  are  productive  returns  to  the 
allocation  of  workers  to  jobs,  screening  now  increases  the  gross  income  of 
the  economy.  Aggregate  net  income  may  thus  be  either  reduced  or  increased 
by  screening,  and  as  education  costs  rise  for  all  groups  the  former  case 
becomes  more  likely  (Arrow,  1972b).  As  in  the  first  model,  screening  pro¬ 
vides  the  same  earnings  for  lower-ability  workers  as  in  a  FICE,  lower  net 
earnings  for  higher-ability  workers,  the  same  gross  earnings  for  all  ability 
groups,  and  a  more  equal  distribution  of  net  earnings  than  in  a  FICE. 

The  final  model  of  interest  is  one  in  which  education  contributes  directly 
to  productivity.  Eor  simplicity,  we  now  suppress  the  issue  of  job  allocation 
and  return  to  the  two-group  case  where  we  also  assume  that  the  higher- 
ability  group  2  is  small  compared  to  group  1.^  The  marginal  productivity  of 
workers  now  increases  with  education  level,  though  (for  convenience)  with 
diminishing  returns,  and  with  MP2(^)  still  greater  than  MPi(^)  for  any  level 
of  education.  The  analysis  of  screening  and  signalling  behaviour  is  essen¬ 
tially  similar  to  that  in  the  first  model  above,  except  that  the  marginal 
productivity  curves  in  Figure  9  are  now  increasing  concave  functions  of 
education  level.  In  a  FICE,  the  two  groups  choose  levels  of  education  e\  and 
ei  at  which  their  respective  marginal  costs  and  returns  to  education  are 
equalized,  implying  that  ^2  >  e\.  In  the  absence  of  employer  information 
on  abilities,  however,  the  screening  equilibrium  is  characterized  by  group  2 
again  overinvesting  in  education  by  choosing  an  education  level  e*  > 
that  allows  group  2  to  differentiate  itself  from  group  1  at  minimal  cost  while 
providing  no  incentive  for  group  1  to  imitate  them.  Group  1  then  continues 
to  invest  optimally  in  e\  level  of  education.  As  in  the  previous  models, 
screening  provides  the  same  earnings  for  lower-ability  workers  as  in  a  FICE, 
lower  net  earnings  for  higher-ability  workers,  and  thus  a  more  equal  distri- 

3  This  last  assumption  is  made  to  avoid  discussion  of  subsidized  screening  equilibrium 
situations  (Spence  1977). 
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bution  of  net  earnings.  The  principal  difference  from  the  two  previous 
cases,  however,  is  that  gross  earnings  for  group  2  and  thus  for  society  are 
no  longer  the  same  as  in  a  FICE  but  are  now  larger  because  the  overinvest¬ 
ment  in  education  is  producing  higher  output. 

Distributional  implications 

The  models  described  in  this  section  illustrate  several  important  points. 
First,  they  point  out  the  important  role  of  the  information  available  to 
employers  in  determining  job  access  and  wage  differentials.  Compared  to  an 
‘uninformed’  market  solution  without  screening,  a  screening  equilibrium 
increases  inequality  in  the  distribution  of  earnings.  Compared  to  a  full- 
information  competitive  equilibrium,  net  earnings  in  a  screening  equili¬ 
brium  are  likely  to  be  more  equally  distributed  as  a  result  of  the  signalling 
costs  incurred  by  the  higher-ability  groups.  In  similar  vein,  Reder  (1968) 
has  noted  that  if  there  is  general  consensus  that  one  worker  is  more  produc¬ 
tive  than  another,  employers  will  bid  up  the  former’s  wages  in  comparison 
to  the  latter’s;  whereas  if  there  is  little  or  no  consensus  as  to  the  ranking  of 
workers  there  will  be  relatively  small  differences  between  workers’  wages. 

Secondly,  the  models  indicate  the  important  role  of  firms’  production 
processes  and  signalling  costs  in  determining  group  wage  differentials  (for 
example,  between  e\  and  e*).  In  particular,  if  firms  screen  on  the  basis  of 
educational  attainment  and  if  the  costs  of  education  for  some  young 
workers  are  lower  than  for  others  because  of  more  ready  access  to  capital 
markets  or  family  funds  for  education  purposes,  the  effect  can  be  to  screen 
out  some  higher-ability  workers  and  admit  some  less  able  ones  to  higher¬ 
paying  jobs  and  occupations.  Such  a  screen  may  thus  be  far  from  perfect.  If 
markets  are  perfectly  competitive,  it  was  seen  above  that  a  screen  such  as 
education  can  identify  higher-ability  workers  in  a  screening  equilibrium. 
Thus  the  degree  to  which  a  screen  such  as  education  is  an  imperfect  identi¬ 
fying  device  depends  in  part  upon  the  degree  of  market  imperfection.  The 
distributional  costs  of  market  imperfections  therefore  extend  well  beyond 
the  simple  concepts  of  monopoly  and  monopsony  gains  discussed  in  stan¬ 
dard  texts.  Indeed,  screening  and  credential  requirements  are  often  used  to 
restrict  entrance  to  jobs  that  may  determine  a  life-long  career,  so  that  the 
long-run  effects  of  such  behaviour  may  be  substantial. 

Thirdly,  in  this  framework  the  private  returns  to  education  are  not  com¬ 
pletely  related  to  productivity  gains  as  they  are  in  the  human  capital  frame¬ 
work.  They  may  include  some  return  to  the  identification  of  members  of 
one  labour  group  from  another.  Finally,  it  should  be  clear  that  screening 
need  not  be  done  only  on  the  basis  of  education.  It  can  also  be  based  on 
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sex,  race,  ethnic  background,  language,  and  personality  traits.  This  brings 
us  to  the  theory  of  discrimination  in  general. 

LABOUR  MARKET  DISCRIMINATION 

So  far  we  have  seen  that  earnings  differences  can  arise  from  labour  sup¬ 
pliers’  (life-cycle)  choices  and  from  firms’  labour  investment  and  screening 
behaviour  in  response  to  workers’  productivity  differences.  We  now  examine 
how  earnings  differences  can  arise  between  equally  productive  members  of 
different  groups.  The  work  on  labour  market  discrimination  has  yielded  a 
number  of  models  of  discriminatory  behaviour  that  emphasize  different 
aspects  of  the  process,  but  no  single  theory  is  generally  accepted.  Conse¬ 
quently,  I  shall  highlight  several  principal  contributions  but  leave  broader 
reviews  to  several  recent  surveys  of  the  literature  (Marshall,  1974;  and 
Welch,  1975).  We  begin  with  the  taste-based  theories  of  ‘pure  discrimina¬ 
tion’  by  Becker  and  Arrow,  and  then  to  place  them  in  perspective  we  con¬ 
sider  several  alternatives,  including  ‘statistical  discrimination.’ 

Neoclassical  models  of  pure  discrimination 

The  starting  point  of  modem  theories  of  labour  market  discrimination  is 
the  work  of  Becker  (1957),  in  which  discrimination  is  viewed  as  a  result  of 
people’s  tastes.  Individuals  are  said  to  have  a  ‘taste  for  discrimination’  if 
they  are  willing  to  pay  or  to  forgo  income  so  as  not  to  be  associated  with 
some  group. At  the  market  level,  discrimination  is  manifested  in  terms  of 
a  market  discrimination  coefficient, 

D  =  (wp|/  —  wq)/wb. 


where  wg  is  the  equilibrium  wage  rate  of  those  disciminated  against  and 
for  those  not  discriminated  against.  Becker’s  principal  contribution  lay 
in  identifying  the  main  factors  on  which  D  would  depend.  More  recently, 
his  analysis  has  been  formalized  in  a  general  equilibrium  framework  by 
Arrow  (1972a,  1974). 

To  focus  solely  on  the  direct  effects  of  discrimination.  Arrow  abstracts 
from  differences  in  productivities  between  groups  of  workers  and  assumes 

4  This  may  be  a  result  of  aversion  to  being  associated  with  members  of  another  group,  of 
envy  or  malice  toward  the  other  group  (Alexis  1974),  or  of  status-consciousness  in 
which  discriminators  object  to  certain  groups  of  workers  because  they  feel  they  would 
lower  the  Job-status  of  the  work  done  by  the  former  (Marshall  1974). 
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them  to  be  perfect  substitutes  in  production.  In  accordance  with  the  general 
neoclassical  framework,  factors  are  assumed  to  be  fully  employed  in  a  world 
of  competitive  markets.  In  the  simplest  case,  that  of  employer  discrimina¬ 
tion,  Arrow  assumes  that  employers  have  a  subjective  tradeoff  between 
profits  77  and  the  relative  mix  of  their  work  force,  so  that  they  maximize  a 
utility  function  U{tt,  B/W)  where  the  firm’s  profits  in  the  short  run  are 
given  by 

77  —  -V  W)  —  Wg'B  — 

where /(•)  is  the  firm’s  production  function  and  B  and  W  are  the  firm’s 
employment  levels  of  the  discriminated  and  preferred  groups.  Optimally, 
then,  each  firm  will  choose  its  employment  levels  so  that  the  workers’  mar¬ 
ginal  productivities  are  just  equal  to  their  ‘net  price’  to  the  employer 

MP^  =  wg  dg. 


MP^j/=  W\Y  d\Y^ 

where  the  second  terms  are  the  employer’s  discrimination  coefficients  with 
dg  >  0  and  diy  ^  0  indicating  that  the  employer  acts  as  if  the  B  wage  were 
larger  than  wg  by  the  amount  dg  and  the  W  wage  less  than  by  the 
amount  d\y-  But  with  B  and  W  workers  acting  as  perfect  substitutes  in 
production,  their  marginal  products  must  be  equal,  so  that  in  equilibrium 
the  market  wages  are 

y^w  ~  ~  dg  —  d\Y  >  0, 

and  a  discriminatory  wage  differential  arises  with  W  workers  paid  above 
their  marginal  product  and  B  workers  paid  below  it: 

Under  this  model,  it  is  clear  that  [B]  workers  incur  a  definite  loss,  as  compared  with 
the  competitive  level  in  the  absence  of  discrimination.  On  the  other  hand,  [W] 
workers  are  likely  gainers  relative  to  the  nondiscriminatory  level.  It  can  be  shown 
that  aggregate  output  is  unaffected  if  all  employers  discriminate  equally;  otherwise 
there  may  be  some  efficiency  loss  in  total  output.  (Arrow,  1972a,  87). 

Discrimination  can  also  arise  with  coworkers.  Consider  the  case  of  com¬ 
plementary  factors  where  foremen  F  dislike  working  with  members  of  the 
discriminated  group  and  choose  among  jobs  on  the  basis  of  B/  W  as  well  as 
wages.  In  this  case  the  equilibrium  wage  for  foremen  will  be  a  relation. 
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W/r  =  W/r  (H^/L), 

where  the  total  number  of  floor  workers,  L  =  B  W.  The  lower  the  ratio 
W/L,  the  more  the  foremen  must  be  paid  to  compensate  for  their  discrimi¬ 
natory  tastes.  Even  if  the  employers  have  no  such  tastes  for  discrimination 
and  simply  seek  to  maximize  profits,  discriminatory  wage  differentials  will 
again  arise 

since  an  increase  in  W  decreases  the  wages  and  therefore  the  cost  of  E,  while  an 
increase  in  B  increases  the  cost  of  F.  Hence,  a  W  worker  is  worth  more  than  his 
marginal  product,  while  a  B  worker  is  worth  less,  exactly  as  in  the  case  of  employer 
discrimination.  Further,  the  extent  of  the  premiums  over  or  deficits  from  marginal 
product  depends  only  on  the  ratio  W  io  B ...  W  workers  are  paid  more  than  their 
marginal  product,  B  workers  less.  If  all  firms  wind  up  with  the  same  levels  of  W 
and  B,  then  the  results  are  entirely  parallel  to  those  for  employer  discrimination; 
production  remains  efficient,  and  the  entire  incidence  of  the  foremen’s  discrimina¬ 
tion  falls  negatively  on  the  B  workers  and  positively  to  an  equal  extent  on  the  W 
workers.  (Ibid.,  11) 

The  actual  extent  of  the  wage  differential  between  B  and  W  workers  is 
shown  to  be 


w  ~  vv^)/MP/^  —  —  w'f/ Wf*  Sf/S^., 


where  w'f/wf  is  the  proportional  rate  of  change  of  the  foremen’s  demanded 
wage  rate  with  respect  to  W/L,  Sf  and  are  total  payments  to  foremen 
and  floor  workers  respectively,  and  is  the  latter’s  wage  level  in  the 
absence  of  discrimination.  The  relative  wage  differential  thus  depends  on 
the  strength  of  the  foremen’s  discriminatory  tastes  and  on  the  importance 
of  foremen’s  incomes  as  a  component  of  the  firm’s  factor  payments.  The 
analytics  of  this  solution,  however,  are  quite  independent  of  the  discrimina¬ 
tory  roles  of  foremen  and  labourers.  The  floor  workers  may  in  fact  be  repre¬ 
sented  by  F  and  different  types  of  foremen  by  B  and  W,  in  which  case  one 
would  expect  fairly  substantial  differences  in  remuneration  between,  say, 
white  and  black  supervisors  or  male  and  female  managers. 

In  summary,  then,  it  is  seen  that  the  taste-based  neoclassical  theories  of 
Becker  and  Arrow  can  yield  two  short-run  explanations  for  the  existence  of 
wage  differentials  between  perfect  substitutes  in  production  -  employers’ 
tastes  for  discrimination  and  the  discriminatory  tastes  of  complementary 
workers.  Wage  discrimination  by  workers  against  other  workers  who  are 
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perfect  substitutes  for  them  can  be  shown  to  result  only  in  segregation  of 
the  workers  and  not  wage  differentials  in  a  competitive  market.  These 
results,  however,  have  been  obtained  in  a  rather  restrictive  framework,  and 
it  would  be  useful  to  evaluate  them  in  some  perspective.^ 

Critique  of  the  models  and  alternative  approaches 

The  above  models  are  only  short-run.  Yet  market  discrimination  should  be 
analysed  as  a  long-run  phenomenon.  The  principle  of  competition  works  to 
eliminate  discriminatory  wage  differentials  in  the  long  run  as  firms  that  act 
with  little  or  no  discrimination  expand  and  drive  the  discriminating  firms 
out  of  business.  To  attenuate  this  effect,  recourse  is  had  to  manpower  train¬ 
ing  and  adjustment  costs  and  to  market  imperfections  in  a  rather  makeshift 
fashion.  The  models  are  thus  not  entirely  convincing  as  explanations  of 
observed  long-run  phenomena. 

Secondly,  the  above  analysis  does  not  take  account  of  the  role  of  various 
institutions  such  as  labour  unions  and  government  in  affecting  discrimina¬ 
tion.  Labour  unions  are  considered  in  the  next  chapter,  but  it  may  be  noted 
here  that  historically  there  has  been  a  substantial  difference  in  the  treat¬ 
ment  of  blacks,  for  example,  between  industrial  unions  and  craft  unions  in 
the  United  States.  In  general,  unions  tend  to  equalize  wages  across  skill 
categories  among  their  members  but  at  the  same  time  to  create  union- 
non-union  wage  differentials.  Consequently,  the  effects  of  unions  on  the 
average  relative  wages  of  a  discriminated  group  will  depend  on  the  effec¬ 
tiveness  of  unions  in  creating  such  union-non-union  differentials  and  the 
extent  to  which  the  members  of  this  group  are  admitted  to  unions.  On 
balance,  Ashenfelter  (1972)  concludes  from  empirical  analysis  that 

in  1967  the  ratio  of  black  to  white  male  wages  might  have  been  4  percent  higher  in 
the  industrial  union  sector  and  5  percent  lower  in  the  craft  union  sector  than  they 
would  have  been  in  the  absence  of  all  unionism.  The  average  of  these  two  effects  is 
positive,  however,  so  that  the  ratio  of  black  to  white  male  wages  may  have  been 
some  3.4  percent  higher  in  1967  than  it  would  have  been  in  the  absence  of  union¬ 
ism.  Finally,  combining  the  effect  of  the  presence  of  unionism  on  the  wages  of 
black  males  relative  to  white  males  with  its  effect  on  the  wages  of  black  females 
relative  to  white  females  suggests  that  the  ratio  of  the  wages  of  all  black  workers 
relative  to  all  white  workers  might  have  been  1.7  percent  higher  in  1967  than  it 
would  have  been  in  the  absence  of  unionism.  (Ibid.,  463) 

5  See,  for  example,  the  recent  critiques  by  Stiglitz  (1974),  Welch  (1975),  Marshall  (1974), 
and  Cain  (1976). 
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More  generally,  though,  economic  discrimination  may  not  be  restricted 
to  the  labour  market;  it  may  take  various  non-market  forms  as  well.  As 
emphasized  by  Welch  (1973),  there  may  be  discrimination  in  the  govern¬ 
ment  provision  of  education  between  groups  such  as  blacks  and  whites. 
This  leaves  members  of  the  discriminated  group  less  well  prepared  to  com¬ 
pete  for  jobs  than  the  better-educated  group  and  allows  employers  to  prac¬ 
tice  less  overt  forms  of  discrimination  by  using  educational  requirements  as 
a  screening  device  in  deciding  on  what  workers  to  hire  for  which  jobs.  It 
also  lowers  the  resulting  rate  of  return  that  a  victim  of  discrimination  can 
earn  on  his  schooling  investment  and  thus  (according  to  the  human  capital 
model)  leads  him  to  spend  a  shorter  time  in  formal  education  than  his 
more  privileged  colleagues,  to  lower  his  lifetime  earnings  profile,  and  to 
restrict  the  occupational  choices  available  to  himself. 

Thirdly,  employer  discrimination  need  not  be  attributed  to  discriminatory 
tastes  at  all  but  can  be  ascribed  to  the  employers’  ‘perceptions  of  reality’  in 
the  presence  of  imperfect  and  costly  information  on  workers’  true  abilities. 
Not  knowing  the  true  productivity  of  a  worker,  the  employer  may  use 
proxy  information  such  as  sex,  race,  ethnic  background,  native  language,  or 
age,  which  is  much  more  cheaply  available  as  an  initial  screening  device, 
and  may  discriminate  on  the  basis  of  these  characteristics  if  he  believes 
them  to  indicate  productivity.  Arrow  (1972a)  and  Phelps  (1972)  have  for¬ 
malized  these  ideas  in  a  ‘statistical  theory  of  discrimination.’  Suppose,  for 
example,  that  there  are  two  kinds  of  complementary  labour,  skilled  and 
unskilled,  but  only  some  workers  are  qualified  for  skilled  positions.  The 
true  productivity  of  any  worker  is  unknown  at  first  to  the  employer  and  can 
only  be  determined  after  some  personnel  evaluation  and  investment  costs 
are  incurred.  The  employer  does,  however,  have  a  prior  opinion  of  the 
distributions  of  the  different  types  of  workers.  If  a  worker  is  found  to  be 
unskilled,  he  is  paid  at  the  marginal  product  of  unskilled  labour,  and  the 
employer  gains  nothing  on  his  personnel  investment.  If  the  worker  is 
indeed  found  to  be  skilled  he  is  paid  a  wage  w  somewhat  less  than  the 
marginal  product  of  skilled  workers  mp^,  so  that  the  employer  can  earn  a 
return  on  his  personnel  investment  costs.  The  expected  return  on  IV 
workers  then  is  (mp^  —  wi^)  pyy,  where  pw  the  employer’s  subjective 
probability  that  a  worker  will  indeed  be  qualified,  and  the  expected  return 
for  B  workers  is  correspondingly  (mp^  —  wp)  pp.  For  these  returns  to  be 
the  same  across  the  two  groups,  it  follows  that  in  equilibrium 


W]\/  —  qwp  —  q)  MP5, 
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where  q  =  pg/pw-  Thus  if  the  employer  believes  pb  <  Pwov  q  <  1,  the 
resulting  skilled  wage  of  IV  workers  will  exceed  the  skilled  wage  of  B 
workers.  The  model  can  thus  be  viewed  in  terms  of  the  specific  human 
capital  framework  discussed  earlier.  Each  individual  of  a  group  is  treated 
according  to  the  perceived  average  for  the  group. 

A  fourth  point  is  that  the  simple  neoclassical  models  of  discrimination 
fail  to  address  adequately  the  problem  of  job  or  occupational  segregation  as 
an  integral  part  of  discriminatory  behaviour.  With  imperfect  labour  mar¬ 
kets,  discrimination  may  take  the  form  not  of  wage  differences  for  the  same 
job,  but  of  exclusion  from  any  (higher-status)  occupations.  According  to 
Bergmann  (1971),  this  unequal  access  to  such  jobs  tends  to  crowd  the 
members  of  a  group  that  is  discriminated  against,  such  as  women,  into  a 
limited  number  of  occupations,  thereby  reducing  their  marginal  producti¬ 
vity  and  corresponding  wages.  Conversely,  the  reduced  supply  of  workers 
to  the  excluded  jobs  or  occupations  raises  the  marginal  productivity  and 
wages  of  the  non-discriminated  workers  there.  The  size  of  this  effect  clearly 
depends  on  the  relative  number  of  qualified  candidates  that  have  been 
excluded  from  such  occupations.  Indeed,  if  some  of  the  latter  obtain 
employment  in  a  limited-access  job,  there  may  also  be  paid  less  than  a 
non-discriminated  worker  because  the  opportunity  wage  they  could  earn 
elsewhere  (in  the  crowded  sector)  would  be  less.  According  to  this  form  of 
discrimination,  then,  the  workers  in  the  excluded  occupations  gain  at  the 
expense  of  the  workers  in  the  crowded  sector.  More  generally,  one  would 
expect  the  degree  of  segregation  within  an  occupation  to  vary  simultaneously 
along  with  the  wage  differential  in  response  to  the  degree  of  discrimination  in 
the  occupation,  while  both  are  manifestations  of  the  same  phenomenon. 

This  analysis  shows  the  need  of  some  detailed  study  of  the  various 
restrictions  on  occupational  and  job  choice.  What  are  the  institutional  bar¬ 
riers  present,  and  to  what  extent  are  credentials  and  licensing  actually  used 
as  discriminatory  devices  to  restrict  supplies  and  increase  earnings  in  the 
restricted  occupations  or  jobs?  Indeed,  to  what  extent  does  the  government 
itself  have  a  role  in  this  process?  The  above  analysis  also  suggests  that  the 
labour  market  may  to  some  extent  be  viewed  as  segmented  into  a  number 
of  relatively  non-competing  groups  of  jobs  or  occupations  between  which 
mobility  may  be  low.^  Clearly,  discrimination  in  its  various  forms  and 
screening  can  both  be  used  to  restrict  workers’  job  choices  between  such 

6  Substantial  discussion  has  in  fact  recently  appeared  in  the  literature  under  such  headings 
as  dual  and  segmented  labour  markets.  See,  for  example,  Doeringer  and  Piore  (1971) 
and  Cain  (1976). 
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groups,  and  consequently  both  affect  earnings  differentials.  Job  access  and 
earnings,  however,  are  also  very  much  affected  by  traditional  hiring  and 
promotion  policies  of  firms  and  by  the  degree  to  which  there  are  separate 
labour  markets  and  definite  promotion  tracks  in  the  firm. 

INTERNAL  LABOUR  MARKETS  AND  HIERARCHY  MODELS 

Internal  labour  markets 

An  ‘internal  labour  market’  in  a  firm  arises  when  workers  are  hired  at  only 
a  few  points  of  entry  well  down  in  the  hierarchy  of  job  positions,  and  the 
jobs  above  these  are  then  filled  by  promotions  of  workers  along  lines  of 
career  development.  Thus,  within  the  firm,  many  jobs  are  protected  from 
close  outside  competition,  and  wage  differentials  within  the  firm  do  not 
rigidly  reflect  external  competitive  forces,  which  serve  rather  to  establish 
upper  and  lower  bounds  on  the  wage  rate  for  different  job  positions  (Doe- 
ringer  and  Piore,  1971). 

Internal  labour  markets  develop  within  a  hierarchical  organization  essen¬ 
tially  to  capture  the  returns  to  firm-specific  training  that  employees  obtain 
on  the  job.  The  typical  hierarchical  system  is  built  up  of  fixed  job  slots  in 
which  earnings  are  related  to  job  assignment.  If  the  jobs  are  characterized 
by  specific  training,  experienced  employees  acquire  a  comparative  advan¬ 
tage  in  performing  these  jobs  and  hence  are  not  strictly  competitive  with 
other  prospective  employees  outside  the  firm.  This  fact  induces  firms  to 
retain  employees  (e.g.  by  seniority  preference  and  pension  benefit),  reduce 
labour  turnover,  and  promote  from  within. 

At  the  same  time,  however,  this  ‘first-mover  advantage’  introduces  a 
bilateral  bargaining  problem  for  the  firm,  since  employees  with  experience 
are  the  monopoly  sellers  of  their  specific  training.  Thus  there  is  an  incen¬ 
tive  for  firms  with  jobs  in  which  workers  acquire  firm-specific  human  capital 
to  avoid  market-like  negotiations  with  labour  sellers  and  thereby  capture  a 
greater  share  of  rents  to  specific  training  (while  also  avoiding  negotiation 
costs).  Harris,  Wachter,  and  Williamson  (1975)  argue  that  the  desire  to 
avoid  bargaining  problems  induces  firms  to  establish  a  hierarchical  man¬ 
power  structure  of  fixed  job  slots  that  internalizes  labour  markets  and  elimi¬ 
nates  the  need  for  recontracting  with  the  labour  force.  In  such  a  hierarchy, 
where  earnings  are  tied  to  job  classification,  employees  have  little  opportu¬ 
nity  to  exert  their  monopoly  power  in  salary  negotiations  since  the  salary 
for  any  particular  job  is  more  or  less  fixed.  On  the  other  hand  individual 
incentives  to  act  in  the  firm’s  interests  are  retained,  since  job  performance 
is  a  key  determinant  of  the  rate  of  promotion  to  higher  paying  jobs. 
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Earnings  distributions  and  hierarchies 

The  distributional  implications  of  a  hierarchical  manpower  organization 
depend  on  two  sets  of  factors:  the  number  of  employees  in  consecutive 
levels  of  the  hierarchy,  and  the  earnings  in  consecutive  levels  of  the  hier¬ 
archy.  Consider,  for  example,  a  hierarchy  of  R  levels,  indexed  by  r  = 
1,  ...,  R,  with  nr  employees  in  each  level,  and  in  which  employees  of  the 
A  th  level  earn  Y,  per  period.  This  distribution  of  earnings  within  the  hier¬ 
archy  will  be  more  skewed  the  greater  the  number  of  supervisees  per  super¬ 
visor  (what  may  be  called  the  employment  structure  or  degree  of  control) 
—  a?,/a7,  +  i.  Similarly,  the  distribution  of  earnings  within  the  hierarchy  will 
be  more  skewed  the  greater  the  ratio  of  supervisors’  salaries  to  those  of 
their  supervisees  (what  may  be  called  the  salary  structure)  —  Yr+\/Yr.  We 
now  turn  to  a  discussion  of  some  of  the  determinants  of  the  earnings  struc¬ 
ture  of  a  hierarchy.  The  ratio  nr/nr+\  will  be  referred  to  as  o^-and  the  ratio 
T,+  i/r,as/3,-. 

Lydall  (1968)  has  worked  out  the  distributional  characteristics  of  a  hier¬ 
archy  characterized  by  two  rules:  a  fixed  for  all  r,  and  a  fixed  I3r>  1  for 
all  r.  These  rules  give  rise  to  an  earnings  distribution  that  is  approximately 
Pareto,  similar  to  the  upper  tail  of  typical  income  distributions.  However, 
this  approach  is  rather  mechanical  and  does  not  explain  how  assumed  rules 
evolve  as  the  consequence  of  underlying  economic  behaviour. 

A  more  satisfactory  model  of  hierarchical  earnings  has  recently  been 
advanced  by  Beckmann  (1975).  Applicants  are  assumed  to  accept  employ¬ 
ment  with  the  firm  if  the  expected  utility  of  employment  exceeds  that  avail¬ 
able  from  other  employment.  In  particular,  prospective  employees  consider 
only  the  utility  of  the  earnings  they  expect  to  receive  U(Yr)  once  they 
reach  their  highest  level  in  the  hierarchy,  and  accept  employment  if  this 
exceeds  a  given  market  certainty-equivalent  wage.  The  firm  in  turn  mini¬ 
mizes  total  labour  costs  given  the  aa^’s  and  the  above  labour  supply  function 
of  applicants.  The  resulting  hierarchical  earnings  structure  approximately 
satisfies  the  condition  that 

U'iYr)/U'(Yr+l)  =  ar-  Pr.  (24) 

where  Pr  is  the  applicant’s  subjective  probability  of  promotion  from  the  A-th 
level  to  the  (rT  l)th  level.  Given  well-behaved  concave  utility  functions  on 
the  part  of  employees,  the  left-hand  side  of  (24)  increases  with  the  ratio  (3r 
=  Yr+i/  Yr.  Thus,  the  ratio  of  the  salaries  in  the  (r  +  l)th  and  rth  rank, 
is  an  increasing  function  of  and  Pr.  That  is,  if  individuals  believe  that 
they  have  a  high  probability  of  promotion  to  higher  ranks  (a  higher  Pr  for 
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each  r),  they  will  be  willing  to  work  for  relatively  low  salaries  at  the  start  of 
their  career  in  expectation  of  higher  salaries  at  the  end  of  their  career. 

The  model  also  admits  of  screening  by  self-selection.  Hierarchical  firms 
could  offer  contingent  contracts  specifying  a  base  salary  (for  the  first  level 
of  the  hierarchy)  and  a  set  of  Y/s.  Individuals  who  estimate  that  they  have 
a  relatively  high  probability  of  success  would  choose  to  work  for  firms  with 
a  lower  base  salary  and  a  greater  increment  to  salaries  between  grades  of  the 
hierarchy. 

Elsewhere,  Beckmann  (1977)  has  examined  the  determination  of  the 
employment  structure  a,-  given  the  salary  structure  f3r.  Ideally,  one  should 
treat  both  and  as  simultaneously  determined  by  the  firm,  but  this 
method  becomes  analytically  complex.  Within  the  framework  of  the  sim¬ 
pler  analysis  above,  it  has  been  found  that  the  technical  structure  of  a  hier¬ 
archy  and  the  promotional  mobility  within  a  hierarchy  are  of  substantial 
importance  in  determining  the  distribution  of  earnings  that  results.  In  par¬ 
ticular,  the  distribution  of  earnings  will  tend  to  be  more  highly  skewed  the 
greater  the  degree  of  individual  mobility  through  the  hierarchy  and  the 
greater  the  degree  of  control  within  the  hierarchy. 

CONCLUDING  REMARKS 

The  principal  conclusion  that  follows  from  the  analysis  above  is  that  the 
behaviour  and  structure  of  firms  or  hierarchical  organizations  in  general  can 
have  systematic  effects  on  workers’  earnings  quite  distinct  from  the  indi¬ 
viduals’  behaviour  discussed  in  the  previous  chapter.  Supply-side  theories 
of  the  distribution  of  income  tell  only  part,  although  admittedly  a  very 
important  part,  of  the  story.  However,  the  desire  of  firms  to  minimize 
costs,  particularly  in  the  presence  of  very  imperfect  information  on  employ¬ 
ees’  productivity,  can  have  marked  effects  on  access  to  various  jobs  and 
occupations  and  on  the  wage  rates  that  are  paid.  Clearly,  the  demand  and 
supply  sides  must  be  linked  in  the  market. 
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INTRODUCTION 

Chapter  2  examined  in  some  detail  the  supply  of  factors  of  production  by 
individuals  and  households  in  a  life-cycle  framework  with  particular  empha¬ 
sis  on  the  age-income  trajectories  generated  by  the  life-cycle  models. 
Chapter  3  then  turned  to  the  demand-side  of  the  labour  market  and  con¬ 
sidered  some  of  the  implications  for  distributional  inequality  of  employer 
behaviour  in  the  market  with  particular  emphasis  on  specific  human-capital 
investment  and  cost-minimization  in  the  face  of  imperfect  information 
about  employees’  productive  characteristics.  In  each  case  the  discussion 
focused  on  one  side  of  the  factor  market.  We  now  try  to  bring  the  two  sides 
together  and  look  at  some  broad  influences  on  the  market  for  factor  ser¬ 
vices  and  the  aggregate  cross-sectional  distribution  of  income. 

More  specifically,  this  chapter  examines  three  different  but  related  pro¬ 
blems:  the  matching  up  of  demand-  and  supply-side  factors  in  the  labour 
market,  the  importance  of  cohort  effects  in  the  total  distribution,  and  the 
role  of  the  age  structure  of  the  population  upon  the  aggregate  distribution. 
Accordingly,  the  following  two  sections  examine  equilibrium  of  demand 
and  supply  in  the  labour  market,  first  in  a  competitive  framework  and  then 
in  recognition  of  institutional  constraints  such  as  labour  unions.  The  fourth 
section  turns  to  the  relation  between  age-income  cross-sections  and  longitu¬ 
dinal  life-cycle  income  trajectories.  The  fifth  section  considers  the  genera¬ 
tion  of  an  over-all  distribution  from  age-income  cross-sections.  Concluding 
remarks  are  presented  in  a  final  section. 

MATCHING  UP  DEMAND  AND  SUPPLY  IN  THE  LABOUR  MARKET 

In  traditional  microanalysis,  economics  offers  theories  of  the  supply  of  fac¬ 
tors  by  individuals  and  households  on  the  one  hand,  theories  of  the 
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demand  for  such  factors  by  firms  and  producers  on  the  other  hand,  and 
(except  where  factor  prices  are  determined  by  legislation  or  collective  bar¬ 
gaining)  theories  of  equilibrium  behaviour  linking  the  two  at  the  market 
level.  With  the  above  exceptions,  it  is  the  interaction  of  demand-  and 
supply-side  factors  at  the  market  level  that  determines  the  prices  paid  and 
received  for  different  factors  and  the  quantities  of  those  factors  that  are 
employed.  Clearly,  all  these  considerations  affect  the  incomes  that  factor 
owners  receive.  While  these  remarks  may  appear  elementary,  they  should 
serve  to  indicate  that  the  standard  micro  theories  of  distribution  such  as 
life-cycle  savings,  labour  supply,  and  human  capital  investment  are  essen¬ 
tially  supply-side  analyses  and  not  in  themselves  complete  theories.  They 
take  the  array  of  factor  prices  as  given  to  individuals  by  the  market.  But  as 
Tinbergen  (1959)  has  pointed  out,  they  incorporate  only  the  availability  of 
productive  capacity  and  not  the  degree  to  which  the  economy  demands  this 
capacity.  In  Chapter  3  on  the  other  hand  firms  and  producers  are  assumed 
to  provide  a  demand  for  labour.  Together  with  a  model  of  market  behav¬ 
iour,  supply  and  demand  jointly  determine  market  wages  and  employment 
in  various  occupations,  industries,  and  skill  categories.  Since  the  general 
topic  of  market  wage  determination  goes  beyond  the  focus  of  the  present 
study  and  is  covered  in  standard  labour  economics  texts  (for  example, 
Fleisher,  1970;  Ostry  and  Zaidi,  1972;  and  Rees,  1973),  it  will  not  be  dealt 
with  here.  I  wish  simply  to  place  in  perspective  the  general  blocks  of 
theories  discussed  in  the  two  preceding  chapters. 

Certainly  the  most  important  factor  market  from  the  point  of  view  of 
inequality  in  the  personal  income  distribution  is  the  labour  market.  Yet  the 
theories  of  labour  demand  and  supply  reviewed  in  the  preceding  chapters 
have  been  fairly  cavalier  about  exactly  what  they  mean  by  demand  for  and 
supply  of  a  factor  called  labour.  On  one  hand  firms  offer  jobs  with  certain 
characteristics;  on  the  other  hand  workers  offer  various  talents  to  the  mar¬ 
ket.  Exactly  how  then  are  job  characteristics  and  worker  talents  matched  up 
in  the  labour  market?  Tinbergen  (1959)  suggested  that  labour  be  regarded 
as  a  composite  commodity  and  that  the  wage  rate  be  regarded  as  a  hedonic 
price  index  defined  over  a  set  of  relevant  attributes  such  as  intelligence  and 
the  ability  to  work  with  others. 

More  recently,  this  approach  has  been  extended  by  Rosen  (1974,  1978) 
and  Sattinger  (1975)  to  make  clear  the  process  of  co-determination  of  the 
characteristics  of  a  job,  the  allocation  of  individuals  to  jobs  within  the  pro¬ 
duction  process,  and  the  corresponding  wage  rates  across  individuals. 
According  to  this  approach,  the  basic  unit  of  analysis  is  the  ‘task.’  A 
worker’s  abilities  or  talents  are  expressed  in  terms  of  the  number  of  specific 
tasks  that  he  can  perform  in  a  given  time.  These  talents  can  be  augmented 
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in  a  life-cycle  framework  by  human  capital  investment  and  work  effort,  and 
workers  can  be  ranked  in  terms  of  their  comparative  advantage  or  produc¬ 
tivity  relative  to  certain  tasks.  On  the  other  hand  firms  bundle  productive 
tasks  into  job  assignments  and  occupations  to  maximize  output  and  then 
assign  workers  to  particular  job  slots  on  the  basis  of  their  comparative 
advantage. 

Together,  the  demand  for  and  supply  of  task  performance  determine  a 
hedonic  wage  function  that  associates  a  wage  rate  with  each  labour  supplier 
and  with  each  job.  An  individual  and  a  firm  trade  when  the  firm  chooses  to 
demand  the  same  set  of  characteristics  or  task-performance  levels  that  the 
individual  chooses  to  supply  at  a  given  hedonic  wage.  At  any  moment  the 
prevailing  hedonic  wage  function  is  derived  from  the  interaction  of  market 
demand  and  available  supply.  In  the  short  run  the  important  influence  on 
the  market  wage  structure  is  demand,  as  many  of  the  attributes  that  an 
individual  offers  to  the  market  are  in  fixed  supply.  The  market  wage  func¬ 
tion  influences  investment  decisions  and  earnings  expectations  of  indivi¬ 
duals  and  thereby  the  nature  of  supply  in  future  periods. 

In  contrast  to  the  view  of  the  labour  market  as  a  set  of  largely  non¬ 
competing  groups,  the  hedonic  framework  emphasizes  the  substitutability 
between  groups  of  workers  with  different  characteristics.  The  task  require¬ 
ments  of  jobs  are  not  exogenously  fixed  but  are  endogenous,  along  with 
relative  rates  of  remuneration.  In  general,  then,  the  hedonic  framework 
provides  an  extension  of  the  model  of  competitive  market  behaviour  for 
very  non-homogeneous  commodities  such  as  labour. 

INSTITUTIONAL  RESTRICTIONS  IN  THE  LABOUR  MARKET: 

LABOUR  UNIONS 

While  the  competitive  framework  can  be  useful  for  analysing  labour  market 
behaviour,  as  it  is  for  other  sectors  of  the  economy,  the  labour  market  is 
also  characterized  by  numerous  imperfections,  which  in  this  case  are  likely 
to  be  very  significant.  A  few  large  employers  face  large  unions  over  nego¬ 
tiated  wage  settlements.  A  complex  tax  system  discriminates  between 
different  types  of  incomes  and  earning  activities.  Labour  is  a  very  non- 
homogeneous  factor,  and  labour  productivity  is  often  difficult  to  measure. 
In  comparison  with  capital  markets,  employment  and  wage  information  is 
very  imperfect,  and  search  costs  are  high.  Minimum  wage  laws  and  wage- 
price  controls  restrict  market  behaviour  and  remuneration  rates.  Seniority 
and  discrimination,  legislated  job  conditions,  licensing,  and  union-employer 
restrictions  on  access  to  particular  jobs  or  occupations  place  further  con- 
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straints  on  the  free  functioning  of  the  market.  To  examine  each  of  these 
imperfections  would  take  several  studies.  To  illustrate  some  of  the  consid¬ 
erations  involved,  I  look  at  one  form  of  labour  market  institutional  restric¬ 
tion,  labour  unions,  and  their  effects  on  market  wage  rates  and  returns  to 
labour.  To  distinguish  the  discussion  from  the  standard  textbook  treatment, 
I  shall  follow  the  general  equilibrium  approach  of  Johnson  and  Mieszkow- 
ski  (1970).' 

Unions  of  course  have  many  objectives  and  their  influence  extends  from 
working  conditions  to  rates  of  advancement  and  overtime  bonuses  (Rees, 
1973).  We  look  here  only  at  their  effect  on  wage  and  employment.  Extend¬ 
ing  the  work  of  Lewis  (1963)  for  the  United  States,  Johnson  and  Miesz- 
kowski  set  up  a  two-sector  (unionized  and  non-union),  two-factor  (labour 
and  capital),  general  equilibrium  model  to  analyse  the  relative  wage  effects 
of  unionization  that  occurs  in  one  sector  of  an  economy.  In  particular, 
unionization  is  represented  by  introducing  a  proportional  differential  of 
wages  in  the  unionized  sector  over  those  in  the  non-unionized  sector. 

This  differential  between  wages  in  the  two  sectors  of  the  economy  intro¬ 
duces  both  output  and  factor  substitution  effects  that  have  to  be  taken  into 
account.  First,  the  wage  differential  introduces  a  production  inefficiency,  so 
that  total  output  in  the  economy  is  less  than  in  the  absence  of  unionization, 
total  income  is  less,  and  the  demand  for  output  of  the  unionized  sector  will, 
under  normal  conditions,  be  less  too.  The  higher  costs  of  production  in  the 
unionized  sector  also  result  in  a  higher  output  price,  further  restricting 
demand  for  the  product  of  this  sector.  The  public’s  consumption  tastes 
between  products  of  the  two  sectors  thus  have  an  effect  on  the  final  gains 
and  losses  by  the  different  factors  in  the  two  sectors.  Secondly,  the  higher 
cost  of  labour  in  the  unionized  sector  induces  firms  to  shift  away  from 
labour  and  toward  heavier  use  of  capital,  thereby  releasing  labour  to  the 
non-unionized  sector  and  attracting  capital  from  that  sector.  The  increased 
supply  of  labour  to  the  non-unionized  sector  lowers  the  non-unionized 
wage  there,  and  the  bidding  away  of  capital  raises  the  return  to  capital  there: 

unionization  is  in  effect  a  tax  on  the  labor  of  the  unionized  industry  and  therefore 
has  the  effect  of  shifting  demand  away  from  that  industry.  If  such  a  tax  is  imposed 
on  a  capital-intensive  industry,  the  result  is  a  fall  in  the  demand  for  and  price  of  the 
services  of  capital  and  an  increase  in  the  demand  for  labor,  from  which  both  sectors 
of  the  labor  force  may  gain.  If  the  unionized  industry  is  labor-intensive,  the  result  is 

1  For  more  extensive  discussions  of  this  general  area,  see  also  Johnson  (1973),  Jones 
(1971),  and  Magee  (1973). 
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a  rise  in  the  demand  for  capital  and  a  fall  in  the  demand  for  labor,  from  which  both 
sectors  of  the  labor  force  may  lose.  (Johnson  and  Mieszkowski,  1970,  547) 

Assuming  that  the  unionized  sector  is  labour-intensive,  and  accepting 
Lewis’s  (1963)  results  that  unions  raise  money  wages  by  10  to  15  per  cent 
relative  to  non-union  wages,  Johnson  and  Mieszkowski  estimate  roughly 
that  in  the  United  States  ‘most,  if  not  all,  of  the  gains  of  union  labor  are 
made  at  the  expense  of  non-unionized  workers,  and  not  at  the  expense  of 
earnings  on  capital  ...  and  in  large  measure  this  distribution  of  gain  and  loss 
occurs  because  decreases  in  the  level  of  employment  in  the  union  sector 
depress  wages  in  the  nonunion  sector’  (Johnson  and  Mieszkowski,  1970, 
560).  Thus  unionization  of  only  part  of  the  economy  benefits  only  part  of 
labour,  chiefly  at  the  expense  of  the  rest  of  labour.  Indeed,  the  benefit 
within  the  unionized  sector  may  also  be  very  unevenly  distributed,  with 
labourers  gaining  relatively  more  than  operatives  (Boskin,  1972)  and  blacks 
gaining  different  amounts  than  whites  (Ashenfelter,  1974). 

Diewert  (1974)  disaggregates  Johnson  and  Mieszkowski’s  analysis  to  a 
four-factor  economy  with  some  rough  Canadian  estimates.  The  factors  now 
consist  of  unionized  blue-collar  labour,  non-unionized  blue-collar  labour, 
white-collar  workers,  and  capital.  Unions  are  viewed  as  inducing  a  reduc¬ 
tion  in  union  blue-collar  employment  in  the  unionized  sector,  and  the 
analysis  attempts  to  determine  the  unions’  equilibrium  wage-employment 
tradeoff  (i.e.  the  percentage  change  in  the  union  wage  and  real  income 
resulting  from  a  marginal  employment  restriction  in  the  unionized  sector). 
Using  sectoral  employment  and  output  data  for  Canada  in  1961  and  several 
different  assumptions  about  factor  substitutability  in  production  and  con¬ 
sumers’  preferences  for  the  outputs  of  the  two  sectors,  Diewert  solves  the 
model  for  full  general  equilibrium  responses  to  the  union  input  restriction. 
Two  general  findings  result.  First, 

if  elasticities  of  substitution  both  in  production  and  consumption  are  small,  the 
union  can  increase  its  nominal  wage  tremendously  while  suffering  only  a  small  loss 
in  employment.  Due  to  higher  prices,  the  union’s  increased  nominal  wages  get 
deflated  somewhat  to  yield  a  somewhat  smaller  increase  in  real  income  for  union 
members  who  remain  employed  ...  Capitalists  invariably  bear  at  least  a  part  of  the 
‘incidence  of  collective  bargaining’  ...  while  white  collar  workers  and  blue  collar 
workers  generally  lose  in  terms  of  real  income.  (Diewert,  1974,  488). 

Secondly,  Diewert  remarks  upon  ‘the  relatively  large  size  of  the  various 
elasticities,  that  is,  a  relatively  small  barrier  to  entry  in  the  union  sector 
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generates  relatively  large  changes  in  prices,  outputs,  factor  rewards,  and 
real  incomes’  (Ibid).  For  example,  with  high  substitutability  in  both  pro¬ 
duction  and  consumption,  a  1  per  cent  decrease  in  union  blue  collar 
employment  is  estimated  to  yield  a  7.9  per  cent  increase  in  unionized 
workers’  real  income,  while  with  low  substitutability  in  both  cases  the  esti¬ 
mated  increase  is  37.1  per  cent.  Certainly,  such  results  are  based  on  strong 
assumptions  and  some  rather  crude  calculations.  But  they  convey  the 
flavour  of  fairly  recent  general  equilibrium  analyses  of  factor  market  distor¬ 
tions  and  suggest  the  need  for  a  more  complete  set  of  social  accounts  in 
order  to  estimate  and  draw  conclusions  from  the  theoretical  models. 

AGE-INCOME  CROSS-SECTIONS  AND  COHORT  EFFECTS 

How  does  an  income  distribution  observed  from  standard  cross  sectional 
data  sources  relate  to  the  longitudinal  income  trajectories  generated  by  the 
life-cycle  models  of  Chapter  2?  Rates  of  payments  to  factors  of  production 
are  assumed  determined  in  the  market,  as  discussed  in  the  preceding  sec¬ 
tions,  and  we  shall  now  study  some  of  the  implications  of  combining  that 
discussion  with  the  life-cycle  material  of  Chapter  2.  To  simplify  for  the 
moment,  I  abstract  from  all  differences  between  individuals,  so  that  indi¬ 
viduals  of  a  particular  cohort  are  assumed  to  have  identical  patterns  of  earn¬ 
ings,  saving,  wealth  accumulation,  labour  supply,  and  so  on  over  the  life 
cycle.  The  only  source  of  variation  in  income  between  individuals  is  that,  at 
any  given  time,  different  persons  are  at  different  stages  of  their  life  cycle. 
This  will  allow  us  to  isolate  theoretically  the  relationship  between  typical 
age-income  trajectories  and  corresponding  age-income  cross-sections,  and 
then  reintroduce  differences  in  income  within  cohorts  to  account  for  the 
pattern  of  variation  in  inequality  across  age  groups  in  the  population. 

Inequality  and  the  lifetime  income  trajectory 

How  life-cycle  effects  produce  inequalities  in  income  can  be  illustrated  sim¬ 
ply  with  the  aid  of  some  stylized  diagrams.  The  theoretical  discussion  of 
Chapter  2  suggests  that  the  typical  individual  will  enter  the  labour  market 
with  certain  raw  labour  skills  that  incorporate  inherited  ability  and  skills 
obtained  through  education  before  full-time  participation  in  the  labour 
force.  The  level  of  wages  at  this  stage  will  depend  on  the  amount  and  qual¬ 
ity  of  human  capital,  expectations  of  career  advancement  and  job  training, 
the  technological  characteristics  of  production,  market  structure,  and  out¬ 
put  demand.  From  the  time  of  entry  into  the  labour  market,  incomes  will 
rise  as  a  result  of  increased  productivity  due  to  on-the-job  training,  techno- 
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Figure  10: 

Stylized  life-cycle  income  profile 


Age  (A) 


logical  change  over  the  worker’s  lifetime,  and  further  educational  invest¬ 
ments,  possibly  increased  work  effort,  and  increased  capital  income  from 
cumulated  savings.  Income  will  then  peak  at  or  some  time  before  retire¬ 
ment  and  fall  to  a  substantially  lower  level  during  the  retirement  period. 
Such  a  pattern  is  illustrated  in  Figure  10,  where  for  convenience  it  is 
assumed  that  (the  log  of)  income  is  a  concave  function  giA)  of  age  A  from 
economic  age  zero  to  time  of  retirement  Tg  and  then  drops  to  a  constant 
amount  during  retirement  until  death  at  age  T.  If  all  individuals  are  identi¬ 
cal  in  the  sense  that  they  follow  the  same  pattern  of  lifetime  income, 
incomes  will  still  be  distributed  unequally,  since  at  any  time  the  population 
will  be  spread  over  different  points  along  this  profile. 

A  simple  set  of  predictions  is  obtained  by  assuming  also  that  no  cohort 
effects  exist,  so  that  the  lifetime  income  trajectories  are  the  same  for  all 
cohorts,  and  the  population  is  stable  and  constant,  so  that  individuals  are 
uniformly  distributed  across  all  ages.  In  this  case,  the  distribution  of  income 
will  depend  solely  on  the  shape  of  the  income  profile  in  Figure  10.  For 
example,  if  members  of  the  labour  force  have  higher  incomes  than  retired 
workers,  the  extent  of  inequality  will  depend  on  the  vertical  difference 
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Figure  11: 


Longitudinal  profile  and  two  income  cross-sections 


between  the  two  income  segments.  Inequality  will  also  increase  with  the 
steepness  of  the  g(A)  curve  as  life-cycle  income  differences  become  more 
marked.  An  increase  in  life  expectancy  T  for  a  given  time  of  retirement  will 
increase  inequality  by  lengthening  the  period  over  which  lowest  income  is 
received.  A  decrease  in  the  length  of  working  life  however,  has  mixed 
effects,  lengthening  the  period  of  (low)  retirement  income  but  also  cutting 
off  some  upper-income  receipts  around  the  peak  of  the  income  profile. 

Figure  1 1  shows  the  relationship  between  the  longitudinal  income  profile 
and  an  age-income  cross-section.  The  age-income  cross-sections  are  essen¬ 
tially  slices  across  incomes  in  the  population  taken  at  particular  moments, 
while  the  shaded  profile  at  45°  to  the  age  and  time  axes  is  the  lifetime 
income  trajectory  or  longitudinal  profile  one  would  actually  follow  through 
time.  Where  there  are  no  cohort  effects,  the  longitudinal  profiles  are  all  the 
same  shape,  as  are  all  the  cross-sectional  age-income  slices.  Time  as  such 
has  no  separate  effect  upon  incomes. 

The  longitudinal  income  paths  can  be  viewed  as  geometrically  con¬ 
structed  from  two  components  parallel  to  the  age  and  time  axes:  the  dashed 
age-income  cross-section,  which  illustrates  income  differences  associated 
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with  different  productivities  and  labour  market  experiences  between  age 
groups  in  the  population  at  a  given  period  in  time;  and  shifts  (usually 
upward)  in  the  cross-section  profile  parallel  to  the  time  axis,  which  show 
age-specific  changes  in  productivities,  rates  of  remuneration,  and  labour 
market  opportunities.  Longitudinal  income  experience  thus  reflects  static 
cross-sectional  income  differences  (an  age  effect)  as  well  as  dynamic 
changes  in  these  differences  over  time  (a  time  effect).  Different  cohorts 
pass  through  the  distribution  in  different  periods  and  thus  at  any  given  age 
benefit  differently,  resulting  in  what  may  be  called  cohort  effects.  These 
incorporate  both  general  productivity  gains,  which  can  affect  more  or  less 
all  groups  uniformly,  and  changing  discrimination,  screening,  and  other 
labour  market  practices,  which  affect  different  groups  quite  unequally. 

Cohort  effects  and  age-income  cross-sections 

Consider  now  the  consequences  of  relaxing  the  simplifying  assumption  of 
no  cohort  effects  on  the  lifetime  income  profiles  for  different  cohorts.  Sup¬ 
pose  instead  that  the  incomes  of  the  working  population  all  increase  by  a 
constant  percentage  of  §  a  year  and  retirement  incomes  are  tied  by  a 
constant  proportionality  factor  0  <  c  <  1  to  total  income  at  the  time  of 
retirement  tg,  but  do  not  increase  beyond  that.  Incomes  are  thus  now 
represented  by 

log  Y(A,t)  =  g(A)  -f  6r,  for  0  ^  /f  ^  tg, 

and 

log  y(A,t)  =  log  c  +  log  y(Tg,  tg),  for  A  >  Tg. 

Increases  in  real  income  can  be  thought  of  as  taking  the  form  of  steady 
technological  progress  that  benefits  everyone  in  the  working  population  by 
a  uniform  proportional  amount  per  year.  Figure  12  shows  how  this  affects 
the  longitudinal  income  profiles  and  age-income  cross-sections. 

The  longitudinal  income  trajectory  now  slopes  upwards  more  steeply 
than  before,  because  of  the  time  or  cohort  effect,  and  peaks  later,  so  that 
absolute  income  differences  along  the  profile  are  now  larger.  The  cross- 
sectional  profiles  up  until  retirement  age,  however,  retain  their  shape  but 
now  shift  up  a  constant  8  per  cent  a  year.  Once  retirement  is  reached 
incomes  no  longer  rise.  Since,  in  the  cross-section,  older  persons  to  the 
right  of  Tg  reached  retirement  before  younger  ones,  their  retirement 
incomes  are  correspondingly  lower.  Thus  it  can  be  seen  that  when  a  cohort 
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Figure  12: 

Longitudinal  income  profile  and  age-income  cross-section  with 
technological  cohort  adjustment 
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(b)  Age-income  cross-section 
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effect  in  the  form  of  constant  technological  change  occurs,  the  age-income 
cross-section  no  longer  has  the  same  shape  as  the  age-income  trajectory. 
The  cross-section  profile  is  now  flatter  than  the  longitudinal  trajectory,  and 
its  retirement  segment  has  a  downward  slope.  The  effect  of  the  cohort 
adjustment  on  the  age-income  cross-section  is  thus  to  introduce  inequality 
into  the  distribution  of  retirement  incomes,  to  increase  the  absolute  dollar 
gap  between  pre-retirement  and  post-retirement  incomes,  and  to  increase 
absolute  inequality  over  time. 

A  different  situation  occurs  when  the  cohort  effect  takes  the  form  of  a 
pure  vintage  effect,  where  the  incomes  of  all  the  members  of  a  cohort  are 
proportionally  greater  by  a  constant  amount  8  than  the  incomes  of  the 
previous  cohort.  The  cohort  effect  is  embodied  immediately  in  each  new 
vintage  of  worker,  but  does  not  have  any  effect  upon  his  longitudinal 
income  gradient.  The  effect  on  the  age-income  cross-sections  is  to  reduce 
their  slopes,  flattening  out  the  upward-sloping  segment,  steepening  any 
downward-sloping  segment,  and  again  inducing  a  negative  slope  over  the 
retirement  segment.  The  influence  of  such  a  vintage  effect  on  income 
inequality  is  mixed.  The  lowest-income  workers  (i.e.  the  youngest)  receive 
the  greatest  benefits,  but  income  inequality  is  again  introduced  into  the 
distribution  of  the  retired  population.  In  general,  such  vintage  effects 
benefit  the  young  workers  more  than  the  older  members  of  the  population, 
particularly  the  retired. 

Moss  (1978,  124)  found  for  United  States  men  over  the  period  1947-72 
‘that  the  difference  between  the  rate  of  growth  in  income  of  the  average 
cohort  and  that  of  the  cross-section  is  equal  to  about  3  percent  per  year  for 
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the  prime  ages.  This  is  approximately  equal  to  the  rate  of  productivity 
growth  in  the  economy  in  the  1947-72  period.’  For  the  older  group  aged  55 
and  over,  however,  the  difference  in  growth  rates  was  close  to  2  per  cent. 
Consequently,  average  longitudinal  income  profiles  for  prime  age  men 
resembled  cross-sectional  profiles  blown  up  by  a  constant  productivity 
growth  factor  with  a  lower  adjustment  factor  for  older  and  retired  workers, 
a  situation  roughly  similar  to  the  first  one  discussed  above.  This  should  not 
be  taken  as  the  case  for  any  particular  year  or  group  of  individuals  in  the 
economy.  To  find  out  information  such  as  this  for  Canada  would  require 
longitudinal  income  files  that  are  not  available. 

So  far,  income  inequality  within  age  groups  has  been  assumed  away.  But 
as  we  have  seen,  income  differences  within  age  groups  can  occur  both 
because  of  differences  in  individuals’  tastes  and  preferences  in  work  effort, 
consumption,  and  various  non-pecuniary  benefits  and  because  of  differ¬ 
ences  in  resources  and  endowments  and  differential  access  to  capital  mar¬ 
kets.  Consequently,  for  each  age  group  or  cohort  there  is  in  fact  a  whole 
distribution  of  incomes,  which  for  convenience  we  shall  treat  as  being 
characterized  by  a  mean  and  a  measure  of  inequality.  The  age-income 
cross-section  can  thus  be  thought  of  as  representing  the  cross-sectional 
profile  of  mean  incomes  over  age  groups  in  the  population.  At  the  same 
time  the  human  capital  model  implies  that  earnings  differentials  are  ex¬ 
pected  first  to  narrow  with  age  until  an  overtaking  period  is  reached  and 
then  widen  in  middle  and  later  age.  Capital  income  differences  are  usually 
small  in  young  age  groups,  but  they  widen  markedly  with  age.  Conse¬ 
quently,  while  the  age-mean  income  cross-section  would  be  expected  to 
have  a  general  inverted-U  shape,  the  pattern  of  within-cohort  income 
inequality  would  be  expected  to  have  a  J  or  U  shape  over  age  groups  in  the 
cross-section  (Figure  13).  These  two  relationships,  the  age-mean  income 
cross-section  and  the  age-inequality  cross-section,  together  help  generate  a 
total  income  distribution  in  the  following  section. 

DEMOGRAPHIC  EFFECTS  ON  OVER-ALL  DISTRIBUTION 

The  next  thing  to  be  considered  in  the  construction  of  an  over-all  distribu¬ 
tion  of  income  is  the  consequence  of  relaxing  the  simplifying  assumption  of 
a  uniform  age  distribution  for  the  population  and  allowing  for  population 
growth.  The  distribution  of  income  will  now  depend  on  the  combined 
effects  of  two  distributions:  the  distribution  of  income  by  age  (as  approxi¬ 
mated  by  the  age-income  cross-sectional  profile)  and  the  age  distribution  of 


Figure  13: 

Illustrative  age-inequality  profile 
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the  population.  A  constant  positive  net  rate  of  population  growth  distributes 
the  population  at  any  moment  most  heavily  at  the  youngest  age,  with  geo¬ 
metrically  declining  frequency  up  the  age  spectrum.  Among  the  working 
population,  this  of  course  increases  the  relative  representation  of  the 
lowest-income  recipients  and  decreases  that  of  the  higher-income  recipi¬ 
ents,  thus  tending  to  skew  the  distribution  to  the  right.  But  it  also  decreases 
the  relative  representation  of  the  retired  population,  who  are  also  assumed 
to  be  low-income  recipients,  thus  having  an  offsetting  skew  effect. 

Constructing  an  over-all  income  distribution 

Figure  14  demonstrates  a  simple  geometric  technique  that  could  be  used  to 
examine  the  combined  effects  of  the  distribution  of  income  over  the  life 
cycle  and  the  age  distribution  of  the  population.  Again,  we  can  simplify  the 
discussion  for  the  moment  by  assuming  away  any  within-cohort  income  in¬ 
equality  and  represent  life-cycle  income  differences  solely  by  an  age-income 
cross-section  at  a  particular  moment.  The  curve  ABCD  in  the  northeastern 
quadrant  of  Figure  14  illustrates  a  hypothetical  age-income  cross-section 
(with  the  vertical  axis  now  in  level  rather  than  log  form).  The  curve  PP'  in 
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Figure  14: 

Generating  an  income  distribution  from  an  age-income  cross-section 


the  southeastern  quadrant  represents  the  age  distribution  of  the  population 
and  indicates  for  any  given  age  interval  the  proportion  of  the  population 
that  lies  in  that  interval.  The  ordinate  on  this  curve  is  measured  southwards 
from  the  age  axis.  The  straight  line  in  the  southwestern  quadrant  is  simply  a 
45°  ray  from  the  origin  and  maps  each  ordinate  of  the  age  distribution  into 
the  northwestern  quadrant.  If  age-income  differences  are  represented  by 
the  cross-sectional  profile  ABCD,  the  resulting  over-all  distribution  of 
income  with  age  distribution  PP'  is  constructed  in  the  northwestern  quad¬ 
rant  by  geometrically  combining  the  two  distributions.  For  instance,  all  per¬ 
sons  of  age  ^0  have  income  Tq  (from  A  BCD),  while  the  frequency  of 
persons  of  that  age  is  Fq  (from  PF).  Therefore,  the  frequency  with  which 
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income  Kq  occurs  in  the  population  is  Fq,  and  this  gives  the  point  Zq  on 
the  income  distribution  curve  in  the  northwestern  quadrant.  We  can  repeat 
this  process  for  all  income  levels,  thereby  mapping  out  the  curve  of  the 
over-all  distribution  of  income  as  viewed  from  the  income  axis  looking 
west. 

Clearly,  variations  in  either  of  the  underlying  cross-sectional  profile 
A  BCD  or  age  distribution  of  the  population  will  change  the  shape  of  the 
over-all  distribution  of  income;  and  the  way  in  which  a  change  in  the  life- 
cycle  income  trajectories  (and  thus  the  age-income  cross-sections)  affects 
the  distribution  will  depend  on  the  age  structure  of  the  population.  The 
resulting  distribution  is  skewed  to  the  right,  with  people  in  late  middle  age 
and  just  before  retirement  at  the  top  end  of  the  distribution  and  low-income 
retired  persons  at  the  bottom  end.  The  steeper  the  age-income  cross- 
section  over  its  rising  portion,  the  further  up  the  final  distribution  will 
extend  and  the  greater  will  be  the  resulting  degree  of  over-all  inequality. 

Figure  14  represents  a  rather  stylized  situation.  The  tail  at  the  upper  end 
of  the  distribution  does  not  extend  very  far,  suggesting  that  life-cycle  con¬ 
siderations  do  not  account  very  well  for  the  typical  long  right-hand  upper 
tail;  and  the  lower  portion  of  the  distribution  appears  to  be  fairly  heavily 
bunched  around  its  mode,  essentially  reflecting  the  large  number  of  young 
workers  in  the  population.  Suppose,  though,  that  we  again  introduce 
within-cohort  income  inequality.  At  the  upper  end  of  the  distribution, 
among  workers  in  late  middle  age,  income  inequality  is  expected  to  be  fairly 
large,  thus  extending  the  upper-income  tail  of  the  distribution.  Among  very 
young  workers,  before  the  ‘overtaking’  period  of  their  incomes,  inequality  is 
again  expected  to  be  fairly  large,  thus  diffusing  the  rather  sharp  peak  of  the 
distribution  around  its  mode  and  extending  the  lower  tail  of  the  distribution 
as  well.  In  addition,  the  discussion  so  far  has  ignored  transfer  income  in  its 
emphasis  on  the  determination  of  the  distribution  of  factor  or  primary 
income.  However,  if  transfers  are  received  largely  by  (low-income)  retirees 
and  those  with  only  a  weak  attachment  to  the  labour  force,  their  inclusion 
in  the  analysis  will  tend  to  raise  the  lower  end  of  the  distribution  and  thus 
reduce  over-all  income  inequality.  In  summary,  then,  reasonably  shaped 
income  distributions  can  indeed  be  generated  from  an  underlying  basis  of 
the  life-cycle  relationships. 

Some  distributional  effects  of  demographic  change 

Now  consider  how  the  relationships  in  Figure  14  can  be  used  to  analyse 
some  effects  of  demographic  changes  on  the  over-all  distribution  of  income. 
Two  of  the  most  significant  modem  demographic  changes  in  Canada  have 
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Figure  15: 

Age  distribution  of  the  population 


been  the  baby  boom  after  the  Second  World  War,  and  more  recently  a 
substantial  decline  in  the  birth  rate.  Consider  a  flat  or  uniform  age  distribu¬ 
tion  for  all  but  the  aged  population,  a  situation  characteristic  of  countries 
with  a  fairly  low  population  growth  rate  (e.g.  Sweden).  The  resulting 
income  distribution  will  also  be  flat  except  for  the  income  overlap  between 
young  and  old  individuals  in  Figure  14  and  any  within-cohort  inequality 
differences  across  ages.  The  introduction  now  of  a  sudden  faster  birth  rate 
so  that  the  age  distribution  of  the  population  acquires  a  steep  slope  at  its 
young  end  skews  the  distribution  more  heavily,  because  a  larger  proportion 
of  the  population  consists  of  young  workers  with  low  incomes  in  the  region 
of  the  mode;  over-all  income  inequality  is  generally  increased  by  the  rela¬ 
tive  increase,  at  one  end  of  the  distribution,  in  workers  who  have  relatively 
large  within-age-group  inequality. 

As  the  bulge  of  workers  in  the  young  cohort  progresses  through  the  age 
distribution  and  is  followed  by  a  marked  drop  in  birth  rates,  the  age  distri¬ 
bution  may  gradually  change  in  shape  from  curve  ^  to  ^  in  Figure  15. 
When  these  two  curves  are  mapped  through  the  age-income  cross  section 
in  Figure  14,  it  can  be  seen  that  the  shift  in  the  peak  of  the  age  distribution 
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corresponding  to  the  baby  boom  reaching  young  middle  age  lowers  the 
skewness  of  the  over-all  income  distribution,  shifts  up  the  mode  of  the 
distribution  towards  the  mean,  and  thus  reduces  the  over-all  degree  of 
inequality  in  the  distribution.  Thus  important  demographic  changes  can 
have  marked  and  systematic  effects  on  the  structure  of  income  inequality  in 
the  population. 

Major  demographic  changes  may  also  affect  the  distribution  of  income 
indirectly  by  cohort  effects  on  the  underlying  age-income  trajectories.  A 
rapid  inflow  of  young  workers  may  lower  the  returns  to  education  for  their 
cohort  and  those  immediately  following,  resulting  in  lower  age-income  tra¬ 
jectories  than  otherwise  for  those  groups.  This  could  lower  the  bottom  end 
of  the  age-income  cross-section  and  thus  temporarily  increase  the  degree  of 
inequality  slightly.  But  the  demographic  shifts  can  also  have  fairly  substan¬ 
tial  effects  on  asset  values,  particularly  the  market  values  of  houses.  As 
young  workers  form  families  they  drive  up  the  price  of  family  houses.  Capi¬ 
tal  gains  on  asset  holdings,  whether  realized  or  not,  are  included  in  the 
returns  to  assets  and  thus  represent  an  increase  in  income  broadly  defined. 
To  the  extent  that  the  incidence  of  home  ownership  generally  increases 
with  age  until  retirement,  the  increasing  portion  of  the  age-income  cross- 
section  may  be  temporarily  steepened  by  the  initial  surge  of  family  forma¬ 
tion  among  young  workers.  As  has  been  already  seen,  such  a  steepening  of 
the  cross-sectional  profile  stretches  out  the  income  distribution  and  further 
raises  the  degree  of  income  inequality  in  the  distribution  of  broadly  defined 
income.  In  summary,  then,  demographic  effects  and  associated  cohort 
effects  can  have  fairly  marked  influences  on  the  structure  of  income 
inequality  in  the  distribution.  Indeed,  we  shall  see  later  that  the  distribu¬ 
tional  effects  of  accrued  capital  gains  on  home  ownership  have  at  times 
been  very  strong. 

CONCLUDING  REMARKS 

This  chapter  has  examined  a  number  of  aggregate  distributional  considera¬ 
tions  affecting  the  general  structure  of  inequality  in  the  over-all  distribution 
of  income.  The  functioning  of  factor  markets  (and  particularly  the  labour 
market)  and  various  institutional  and  government-imposed  constraints  on 
the  market  can  have  an  important  role  in  the  distribution  of  incomes 
among  groups  in  the  population.  The  later  portions  of  the  chapter  then 
considered  how  over-all  distributions  can  be  built  up  from  life-cycle  income 
patterns  combined  with  the  age  distribution  of  the  population.  The  principal 
conclusions  are  that  important  distributional  effects  on  the  aggregate  struc- 
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ture  of  income  inequality  may  result  from  the  large  demographic  changes 
that  have  been  occurring  and  that  cohort  effects  exist  between  different  age 
groups  in  the  population.  Clearly,  these  factors  need  to  be  recognized  in 
evaluating  the  empirical  results  of  this  study. 


PART  TWO:  DATA  ON  DISTRIBUTION 
OF  INCOME  AND  WEALTH 


Part  One  reviewed  some  of  the  current  theory  of  the  principal  determinants 
of  distribution  in  the  population.  Part  Two  turns  to  recent  data  on  the  distri¬ 
bution  of  income  and  wealth  in  Ontario  to  present  necessary  background 
information  for  the  more  analytic  portions  of  the  study  to  follow  in  Part 
Three.  It  also  sets  out  the  magnitude  and  importance  of  various  dimensions 
of  distributional  inequality.  What  follows  is  a  detailed  study  of  Canadian 
distribution  based  on  micro  data  files  that  have  recently  become  available. 
It  provides  the  first  compendium  of  distributional  data  for  Ontario  from 
several  different  sources.  Thus,  although  the  descriptive  statistics  presented 
in  the  next  four  chapters  serve  as  input  for  later  analysis  in  this  study,  they 
should  also  be  of  considerable  interest  in  themselves.  Consequently,  some 
of  the  descriptive  material  is  presented  in  fairly  substantial  detail.  Readers 
interested  only  in  the  analytical  portions  of  the  study,  however,  may  wish 
to  skip  ahead  to  Part  Three. 

Because  large  micro  data  files  are  used,  it  was  too  costly  to  perform  com¬ 
parative  analyses  between  Ontario  and  other  provinces  or  regions  in  Canada 
and  too  difficult  to  obtain  meaningful  comparisons  of  Ontario-specific  distri¬ 
butional  statistics  over  several  years.  So  we  are  restricted  to  relatively  recent 
distributional  data  for  Ontario  alone. 

Chapter  5  outlines  various  ways  of  describing  distributions  and  measur¬ 
ing  inequality  and  discusses  how  to  interpret  summary  inequality  statistics. 
Just  as  there  are  different  ways  of  characterizing  inequality  in  a  distribution, 
there  is  also  no  accepted  ‘distribution  of  income’  in  which  inequality  should 
be  analysed.  Should  one  look  at  inequality  of  incomes  among  individual 
workers  or  among  families  in  the  population?  Should  one  look  at  distribu¬ 
tions  of  income  or  of  wealth?  Since  every  distribution  makes  its  own  useful 
contribution  to  the  total  picture  of  inequality,  we  have  attempted  to  touch 
upon  each  of  these.  Chapter  6  looks  at  the  distribution  of  incomes  across 
individuals  in  the  province;  Chapter  7  extends  the  analysis  to  distributions 
of  incomes  for  family  units;  and  Chapter  8  focuses  on  distributions  of 
wealth.  By  examining  the  distribution  of  resources  in  Ontario  from  several 
different  angles  we  can  identify  some  of  the  principal  characteristics  and 
patterns  of  inequality  in  the  province. 


On  measuring  inequality 


We  shall  be  using  various  methods  for  describing  distribution  of  income 
and  wealth  and  for  measuring  the  inequality  in  the  distribution.  Since  the 
emphasis  will  be  on  the  effects  on  measured  inequality  of  various  adjust¬ 
ments  to  income  and  wealth  data,  it  is  important  that  the  reader  have  some 
familiarity  with  the  principal  statistics  that  characterize  the  important  fea¬ 
tures  of  a  distribution.  Such  distributional  measures  will  include  Gini  coeffi¬ 
cients,  Lorenz  curves,  coefficients  of  variation,  and  Atkinson’s  inequality 
index.  This  chapter  briefly  explains  what  is  meant  by  a  distribution  and  how 
inequality  in  a  distribution  can  be  characterized  and  interpreted.  The  discus¬ 
sion  is  largely  geometric  in  emphasis,  with  technical  details  relegated  to  an 
appendix.  Further  discussion  may  be  found  in  Atkinson  (1975)  and  Cowell 
(1977). 

WHAT  IS  A  DISTRIBUTION? 

The  distribution  of  income  is  a  relationship  indicating  the  proportions  of 
individuals  or  families  in  the  population  that  have  different  levels  of 
income.  Distributional  data  are  usually  provided,  by  Statistics  Canada,  for 
example,  in  a  form  such  as  Table  2,  which  shows  estimates  of  the  propor¬ 
tions  of  families,  say,  with  incomes  within  a  set  of  intervals.  In  Figure  16 
each  percentage  figure  in  Table  2  is  represented  by  the  area  of  a  corre¬ 
sponding  rectangle. 

Flow  can  we  characterize  a  number  of  the  salient  features  of  such  a  distri¬ 
bution  by  a  few  summary  statistics?  Several  statistics  are  often  used  for  this 
purpose.  One  measure  of  central  tendency  for  the  distribution  is  the 
‘mean,’  or  ‘average,’  income  (usually  represented  by  ijl).  Another  candi¬ 
date  for  the  most  ‘typical’  income  is  the  ‘median’  (represented  by  iJij),  that 
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TABLE  2 

Percentage  distribution  of  families  by  income  class 
(hypothetical  distribution) 


Income  class  ($) 

Percentage 

0-1999 

6.7 

2000-2999 

3.8 

3000-3999 

4.2 

4000-4999 

4.4 

5000-5999 

4.7 

6000-6999 

4.9 

7000-7999 

5.0 

8000-8999 

5.3 

9000-9999 

5.8 

10000-10999 

6.0 

11000-11999 

5.9 

12000-12  999 

5.3 

13000-13  999 

4.9 

14000-14999 

4.7 

15000-16999 

7.4 

17000-19999 

8.4 

20000-24999 

6.7 

25000  and  over 

5.9 

Total 

100.0 

is,  the  income  level  such  that  half  the  families  have  incomes  less  than  it 
and  the  other  half  have  incomes  greater  than  it.  (For  a  formal  definition  of 
the  terms  presented  in  this  chapter,  the  reader  may  look  at  Appendix  a).  In 
a  distribution  that  has  a  relatively  small  number  of  very-high-income  units 
so  that  it  has  a  long  tail  to  the  right  (or  is  said  to  be  skewed  to  the  right,  or 
positively  skewed),  the  mean  income  level  of  a  distribution  will  exceed  the 
median. 

How  concentrated  the  distribution  is  around  its  middle  or  how  spread  out 
it  is  can  also  be  characterized  in  summary  fashion.  The  ‘variance’  (repre¬ 
sented  by  0-2)  measures  the  mean  squared  deviation  of  the  individual 
income  levels  from  the  over-all  mean,  and  the  ‘standard  deviation’  cr  is  the 
square  root  of  the  variance.  That  is,  if  we  take  any  family  at  random  in  the 
population,  calculate  the  difference  between  its  income  and  the  mean 
income  /x,  square  this  difference,  and  average  this  figure  over  the  whole 
population,  we  obtain  the  variance  of  incomes.  As  Figure  17  shows,  a  small 
value  of  cr  2  corresponds  to  the  distribution  that  is  more  tightly  centred  on 


Figure  16: 

Illustrative  income  distribution 

Source:  Table  2 
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Figure  17: 

(a)  Distribution  with  small  variance  (b)  Distribution  with  large  variance 


jjL,  whereas  a  large  value  of  cr^  corresponds  to  a  much  more  dispersed 
distribution.  Dispersion  of  a  distribution  may  also  be  captured  by  the  ‘mean 
difference’  A  between  incomes  over  the  distribution.  That  is,  if  we  take  two 
families  at  random  in  the  population,  calculate  the  positive  difference  in 
their  incomes,  and  average  this  difference  over  the  whole  population,  we 
obtain  the  mean  difference  in  incomes  for  the  distribution.  Again  a  small 
value  of  A  corresponds  to  the  situation  in  Figure  17a,  while  a  large  value 
corresponds  to  Figure  17b. 

As  should  be  apparent  from  this  discussion,  there  is  more  than  one  way 
to  measure  the  salient  aspects  of  a  distribution.  This  will  be  a  recurrent 
theme  throughout  this  study,  and  consequently  the  analysis  and  description 
will  be  based  on  several  different  types  of  distributional  measurements. 

CHARACTERIZING  INEQUALITY 

Closely  related  to  dispersion  in  a  distribution  is  the  concept  of  inequality.  If 
incomes  vary  widely  across  the  population,  then  one  might  characterize 
income  inequality  as  being  fairly  substantial.  But  what  is  ‘substantial’?  Does 
a  standard  deviation  of  income  of  $7500  show  a  wide  dispersion  or  not?  If 
the  mean  income  were  only  $1000  that  deviation  would  be  very  large;  if  the 
mean  were  $100000,  such  a  deviation  would  represent  a  very  small  degree 
of  inequality.  Consequently,  one  of  the  simplest  ways  to  characterize 
inequality  is  in  terms  of  the  relative  dispersion  in  a  distribution.  Two  of  the 
most  frequently  quoted  measures  of  inequality  are  the  coefficient  of  varia¬ 
tion  (to  be  denoted  by  F),  which  is  the  standard  deviation  divided  by  the 
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mean  {V  =  a/yi),  and  the  Gini  concentration  ratio  (denoted  hy  R),  which 
is  the  mean  difference  normalized  relative  to  the  mean  {R  =  A/4/x).  Since 
these  are  dollar  ratios,  they  themselves  have  no  units.  As  indicated  in 
Appendix  A  the  Gini  ratio  has  the  added  feature  of  lying  between  zero  and 
one-half,  the  former  corresponding  to  complete  equality  and  the  latter  to 
complete  inequality  in  a  sense  to  be  explained  shortly.  Consequently,  a 
figure  such  as  0.187,  for  example,  represents  moderate  income  inequality 
somewhere  between  two  extremes. 

By  its  very  nature,  however,  any  summary  measure  of  inequality  also 
hides  a  great  deal  of  information.  For  example,  one  might  wish  to  know 
whether  inequality  is  more  extreme  in  some  sense  at  the  bottom  end  of  the 
distribution  or  at  the  top  end,  or  what  portion  of  a  distribution  contributes 
more  than  another  to  over-all  inequality.  In  a  classic  paper  on  measuring 
inequality,  Bowman  (1945)  argued  that  summary  measures  of  inequality, 
by  aggregating  or  averaging  over  many  important  details,  may  be  quite  mis¬ 
leading  and  thus  ought  not  to  be  used.  She  proposed  instead  that  inequality 
be  characterized  in  disaggregated  form  by  means  of  a  table  or  graph  show¬ 
ing  the  degree  of  inequality  over  the  entire  range  of  a  distribution.  For 
example,  Table  3  shows  the  shares  of  income  received  by  each  20  per  cent 
(or  ‘quintile  group’)  of  the  population  ranked  from  the  lowest-income  fifth 
to  the  highest-income  fifth,  and  also  the  income  shares  for  each  five  per¬ 
centage  income  group  (or  ‘vigintile  group’).  If  there  were  perfect  income 
equality,  each  quintile  group  would  receive  20  per  cent  and  each  vigintile 
group  5  per  cent.  As  is  evident,  the  bottom  and  top  shares  differ  quite 
substantially  in  their  incomes.  Such  detail  is  very  useful  if  one  wishes,  for 
example,  to  compare  inequality  patterns  in  two  distributions  that  differ  in 
some  respect.  Clearly  some  shares  may  go  up  and  others  go  down,  so  that 
the  resulting  inequality  change  may  be  rather  complex. 

Of  course,  as  Bowman  also  pointed  out,  any  single  graph  or  table  may 
also  be  a  less  than  adequate  representation  of  the  over-all  pattern  of 
inequality  in  a  distribution.  This  is  simply  a  return  to  the  theme  that  there 
is  not  just  one  way  of  measuring  inequality  even  when  over-all  curves  or 
detailed  tables  are  concerned.  Consequently,  just  as  several  summary  meas¬ 
ures  of  inequality  have  been  considered,  one  can  also  look  at  several 
different  tabular  or  graphical  representations  of  disaggregated  inequality 
over  a  distribution. 

Perhaps  the  device  used  most  frequently  to  illustrate  inequality  over  a 
distribution  is  the  Lorenz  curve,  shown  in  Figure  18.  Along  the  horizontal 
axis  is  cumulated  the  percentage  of  family  units  in  the  population  ranging 
from  the  lowest-income  group  to  the  highest-income  group.  Along  the  ver- 
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TABLE  3 

Hypothetical  example  of  vigintile  and  quintile  income  shares 


Share  (%) 

Vigintile 

First  (lowest) 

0.4 

Second 

0.8 

Third 

1.1 

Fourth 

1.6 

Fifth 

2.0 

Sixth 

2.5 

Seventh 

3.0 

Eighth 

3.5 

Ninth 

4.0 

Tenth 

4.4 

Eleventh 

4.8 

Twelfth 

5.2 

Thirteenth 

5.7 

Fourteenth 

6.1 

Fifteenth 

6.6 

Sixteenth 

7.2 

Seventeenth 

7.8 

Eighteenth 

8.7 

Nineteenth 

10.1 

Twentieth 

14.5 

Quintile 

First  (lowest) 

3.9 

Second 

11.0 

Third 

18.4 

Fourth 

25.6 

Fifth  (highest) 

41.1 

tical  axis  is  measured  the  cumulative  share  of  total  income  received  by 
those  on  the  horizontal  axis.  That  is,  Figure  18  has  been  drawn  simply  by 
cumulating  the  vigintile  share  figures  in  Table  3,  so  that  the  share  of  the 
bottom  5  per  cent  is  only  0.4  per  cent,  that  of  the  bottom  10  per  cent  is  1.2 
per  cent,  that  of  the  bottom  15  per  cent  is  2.3  per  cent,  etc. 

The  Lorenz  curve  is  a  useful  graphical  device  for  several  reasons.  First, 
as  a  descriptive  tool  it  implicitly  compares  the  actual  Lorenz  curve  to  two 
extreme  standards.  If  there  were  perfect  mathematical  equality  of  incomes 
among  families,  each  vigintile  group  would  receive  5  per  cent  of  total 
income  in  the  population,  and  the  corresponding  Lorenz  curve  would  coin- 
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Figure  18: 

Lorenz  curve  for  an  income  distribution 


Source:  Cumulative  figures  in  Table  3 


Cumulative 

percentage 

of 

income 

units 


cide  exactly  with  the  diagonal  line  in  the  diagram.  At  the  other  extreme,  if 
all  families  but  one  had  no  income  at  all  and  that  one  received  the  total 
amount  of  income  in  the  population,  the  resulting  Lorenz  curve  would 
exactly  coincide  with  bottom  and  right-hand  side  axes.  The  actual  Lorenz 
curve  lies  somewhere  between  these  two  hypothetical  extremes. 

Second,  it  also  turns  out  that  the  total  shaded  area  in  the  diagram 
between  the  actual  Lorenz  curve  and  the  equality  diagonal  is  simply  a 
graphical  representation  of  the  Gini  ratio  R  introduced  earlier  (Kendall  and 
Stuart,  1969,  49).  Since  the  Lorenz  curve  lies  between  the  two  limiting 
equality  and  perfect  inequality  curves,  R  must  take  on  values  between  zero 
and  one-half,  as  mentioned  earlier.  Closely  related  to  the  Gini  ratio  is 
Gini’s  concentration  coefficient  (denoted  by  G),  which  is  simply  twice  the 
value  of  the  Gini  ratio  and  is  thus  bounded  between  zero  and  one.  Geomet¬ 
rically,  it  is  the  area  between  the  actual  Lorenz  curve  and  the  equality 
diagonal  relative  to  the  whole  triangle  below  the  equality  diagonal.  Analyti¬ 
cally,  it  also  has  the  interpretation  of  the  expected  average  gain  in  income 
(relative  to  the  mean)  if  each  family  in  the  population  had  the  choice  of  its 
own  income  or  that  of  another’s  drawn  at  random  (Pyatt,  1976). 
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Figure  19: 

Two  intersecting  Lorenz  curves 


Third,  the  Lorenz  curve  allows  comparisons  of  over-all  inequality  between 
two  distributions.  Under  fairly  broad  conditions,  it  can  be  said  that  one  dis¬ 
tribution  is  unambiguously  more  equal  than  another  if  the  Lorenz  curve  for 
one  of  the  distributions  lies  completely  inside  the  other  (Atkinson,  1970).' 
If  the  two  curves  intersect  as  shown  in  Figure  19,  however,  different  sum¬ 
mary  measures  of  inequality  can  lead  to  different  conclusions.  Conse¬ 
quently,  a  Lorenz  curve  is  a  useful  indicator  of  whether  it  can  be  said  that 
one  distribution  is  unambiguously  more  or  less  unequal  than  another. 

Another  useful  characterization  of  inequality  is  a  relative  mean  income 
curve.  If  the  upper  bound  for  each  vigintile  group  is  referred  to  as  the 
corresponding  vigintile  income  level,  then  a  distribution  can  be  character- 

1  It  should  be  remarked  that  the  Lorenz  curve  is  not  being  used  to  indicate  whether  one 
distribution  is  preferable  to  or  better  than  another  since  distributions  can  differ  in  their 
mean  income  levels  as  well.  If,  of  course,  two  distributions  have  equal  means  and  one 
Lorenz  curve  uniformly  inside  the  other,  one  may  be  said  to  be  preferable  to  the  other. 
If,  however,  the  inside  Lorenz  curve  corresponds  to  a  lower  mean  income,  then  a  choice 
between  distributions  must  reflect  preferences  for  equality  (or  inequality)  as  well  as 
efficiency  (or  mean  income  levels). 
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Figure  20: 

Relative  mean  income  curve 


1  3  5  7  9  11  13  15  17  19  Vigintile 

ized  by  a  set  of  such  vigintile  figures  ranging  from  those  for  the  bottom  5 
per  cent,  10  per  cent,  etc.  to  those  for  the  upper  income  groups.  The  tenth 
vigintile  level,  for  example,  is  the  median.  Each  of  these  vigintile  income 
levels  can  then  be  divided  by  mean  income  for  the  distribution  and  plotted 
(in  Figure  20)  as  a  relative  mean  income  curve  that  shows  the  degree  to 
which  various  incomes  across  the  distribution  deviate  from  the  mean  by 
indicating  the  degree  to  which  the  relative  mean  income  curve  deviates 
from  the  absolute  equality  line  drawn  horizontally  at  unity.  The  relative 
mean  income  curve  is  in  fact  the  slope  of  the  Lorenz  curve  (see  Appendix 
a).  Hence  the  point  of  intersection  of  the  relative  mean  income  and  abso¬ 
lute  equality  line  in  Figure  20  corresponds  exactly  to  the  vigintile  level  in 
Figure  18  where  the  Lorenz  curve  is  just  parallel  to  the  equality  diagonal. 
The  relative  mean  income  curve  is  a  particularly  useful  device  for  compar¬ 
ing  inequality  between  distributions  when  the  corresponding  Lorenz  curves 
intersect  as  in  Figure  19.  In  this  case  (illustrated  on  Figure  21)  the  relative 
mean  income  curves  will  intersect  twice,  so  that  one  can  see  over  what 
ranges  of  the  distributions  one  curve  dominates  in  being  closer  to  the 
equality  line.  A  relative  mean  income  curve  reveals  more  clearly  than  a 
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Figure  21: 

Two  intersecting  relative  mean  income  curves 
Relative 


mean 


Lorenz  curve  the  various  portions  of  a  distribution  over  which  disaggre¬ 
gated  inequality  is  greater  or  less  between  two  distributions.  Together  the 
relative  mean  income  curve  and  Lorenz  curve  thus  provide  complementary 
information  for  comparing  inequality  between  distributions. 

EVALUATING  INEQUALITY 

As  early  as  Dalton  (1920)  it  was  recognized  that  in  ranking  distributions  on 
the  basis  of  some  measure  of  inequality,  one  is  essentially  making  a  value 
judgment  that  one  distribution  is  better  than  another.  As  mentioned  earlier, 
one  can  unambiguously  rank  inequality  patterns  under  fairly  weak  condi¬ 
tions  if  the  corresponding  Lorenz  curves  do  not  intersect.  Where  the 
Lorenz  curves  do  intersect,  however,  one  cannot  rank  inequality  patterns 
without  some  stronger  rules  on  how  to  compare  the  well-being  of  some 
people  in  one  part  of  the  distribution  who  may  be  better  off  to  that  of  some 
others  elsewhere  in  the  distribution  who  may  be  worse  off.  Consequently, 
in  providing  some  over-all  measure  of  inequality,  one  is  obliged  to  make 
interpersonal  comparisons  and  (implicitly  at  least)  place  particular  weights 
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on  different  individuals  over  different  parts  of  the  distribution.  Any  aggre¬ 
gate  inequality  measure  is  inevitably  based  on  subjective  value  judgments, 
and  such  judgments  should  be  recognized.^  This  raises  a  number  of  ques¬ 
tions  about  the  implied  value  judgments  incorporated  in  such  standard 
inequality  measures  as  the  Gini  coefficient  or  coefficient  of  variation.  The 
Gini  coefficient,  for  example,  attaches  more  weight  to  income  changes 
affecting  the  middle  portion  of  the  distribution,  while  the  coefficient  of  vari¬ 
ations  attaches  equal  weight  to  transfers  in  different  parts  of  the  distribu¬ 
tion.  It  is  enough  to  recognize  that  the  different  standard  measures  of 
inequality  used  in  this  study  do  not  always  yield  the  same  result  in  ranking 
inequality  patterns  precisely  because  they  are  ranking  on  the  basis  of 
different  social  value  judgments,  and  the  choice  between  such  measures  is  a 
subjective  one.  That  is  why  we  have  relied  on  several  different  inequality 
measures  instead  of  just  one. 

Atkinson  (1970)  has  explored  this  relationship  between  inequality  meas¬ 
urement  and  social  value  judgments  by  developing  an  aggregate  inequality 
measure  (denoted  by  /)  that  explicitly  incorporates  social  valuations. 
Instead  of  examining  the  social  welfare  judgments  implicit  in  the  traditional 
inequality  measures,  he  explicitly  chose  a  set  of  desirable  social  welfare 
properties  and  thence  derived  a  new  inequality  measure  based  on  them 
(see  Appendix  A  for  technical  details).  This  is  best  illustrated  by  use  of  a 
diagram  (Muellbauer  1974).  In  Figure  22  the  population  is  represented  by 
two  people  with  incomes  Y\  and  Y2.  CAD  is  then  a  social  indifference 
curve  representing  the  various  distributions  of  Y\  and  F2,  which  a  given 
social  welfare  function  ranks  equally.  If  point  C  represents  the  actual  distri¬ 
bution  of  income,  point  A  indicates  the  level  of  income  (2F^)  that,  if 
equally  distributed,  would  yield  the  same  level  of  social  welfare  as  achieved 
at  C.  Point  B  represents  the  maximum  social  welfare  achievable  given  total 
income  available  (  Fi  +  Yi).  The  inequality  index  is  thus  defined  to  be 

/  =  1  -  Ya/Yb  =  (OB  -  OA)IOB, 


2  The  literature  in  this  area  has  rapidly  become  voluminous.  Several  of  the  principal  contri¬ 
butions  are  Atkinson  (1970),  Sheshinski  (1972),  Dasgusta  et  al.  (1973),  Sen  (1973),  and 
Kolm  (1976a  and  b).  One  of  the  principal  questions  addressed  in  this  literature  is  that  of 
finding  an  inequality  measure  or  way  of  ranking  alternative  distributions  that  is  substan¬ 
tially  more  powerful  than  the  Atkinson  criterion  of  non-intersection  Lorenz  curves  and 
at  the  same  time  is  based  on  some  broadly  acceptable  assumptions  on  the  comparison  of 
incomes  of  different  individuals.  To  date,  however,  there  does  not  appear  to  be  any 
general  consensus  on  a  most  acceptable  ranking  criterion. 
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Figure  22 

Illustration  of  Atkinson’s  inequality  index 


which  represents  the  proportional  loss  in  attainable  social  welfare  for  the 
population  associated  with  the  present  inequality  at  C.  Alternatively,  it 
represents  the  proportional  amount  by  which  total  income  could  be  reduced 
at  an  equal  distribution  of  this  income  so  as  to  leave  the  same  level  of  social 
welfare  as  at  C.  Clearly,  the  index  /  must  lie  between  zero  (perfect  equal¬ 
ity)  and  one  (perfect  inequality),  just  as  the  Gini  coefficient  and  its  value 
will  depend  on  the  curvature  of  the  social  indifference  curve,  or  what 
Atkinson  calls  the  ‘degree  of  inequality  aversion’  (denoted  by  e).  If  the 
degree  of  inequality  aversion  is  large  (e  in  the  range  of  2.5  for  example), 
the  curve  CAD  is  very  concave  or  bent  and  I  assumes  large  values.  If  the 
social  welfare  function  is  not  characterized  by  much  aversion  to  inequality 
(e  around  1.0,  say),  the  curve  will  be  fairly  flat  with  little  bend  in  it,  and  I 
will  take  on  fairly  small  values,  indicating  a  willingness  to  trade  off  only  a 
small  amount  of  total  output  for  a  more  equal  distribution  of  this  output. 
Consequently,  I  is  an  explicit  function  of  e,  /(e),  and  one  can  analyse  how 
the  rankings  of  alternative  inequality  patterns  change  as  e  varies  over  a 
continuum  of  values.  The  rankings  given  by  the  Gini  coefficient  and  the 
coefficient  of  variation,  for  example,  appear  to  correspond  to  a  relatively 
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low  degree  of  inequality  aversion  (e  around  1.0).  Use  of  this  measure,  for 
various  values  of  e,  should  thus  help  to  keep  in  mind  the  social  valuation 
aspects  of  the  aggregate  measures  of  inequality  that  will  be  relied  upon 
throughout  the  study. 
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Incomes  of  individuals 


INTRODUCTION 

The  distribution  of  income  among  individuals  across  the  province  is  for  a 
number  of  reasons  a  logical  place  to  start  a  review  of  empirical  patterns  of 
inequality.  For  most  sources  of  earnings  and  self-employment,  pension,  and 
investment  income,  the  individual  is  the  basic  income-receiving  unit,  and  the 
amount  he  receives  depends  on  his  own  particular  characteristics  (e.g.  his 
productivity  and  wealth-holdings)  as  evaluated  by  the  market  system;  it  is 
some  of  these  characteristics  that  we  wish  to  highlight.  Much  of  the  theory 
of  the  size  distribution  of  income  considered  in  Part  One  focuses  on  the 
individual  as  the  basic  subject  of  analysis  and  decision-making  unit,  and  on 
behavioural  differences  among  individual  income  recipients.  Since  families 
on  the  other  hand  are  groups  of  individuals  with  differing  characteristics, 
the  distributions  of  individual  incomes  serve  as  one  of  the  basic  building 
blocks  out  of  which  family  distributions  are  constructed.  For  several  rea¬ 
sons,  therefore,  the  distribution  of  individual  incomes  is  logically  prior  to 
that  of  families,  and  our  empirical  review  of  income  inequality  in  Ontario 
begins  with  an  examination  of  individual  incomes. 

The  data  source  for  the  analysis  of  individual  incomes  is  the  1971  Census 
‘Public  Use  Sample  Tape,’  a  micro  data  tape  of  about  54000  individuals  in 
Ontario,  provided  by  the  Census  Division  of  Statistics  Canada  (1975a).* 
Such  a  large  data  set  allows  a  fairly  detailed  analysis  of  individual  income 

1  Technical  details  on  sample  design  and  characteristics  of  the  Public  Use  Sample  micro¬ 
data  base  for  individuals  are  presented  in  Statistics  Canada  (1975a).  It  should  be  noted, 
for  example,  that  individual  incomes  above  $75000  in  1970  have  been  entered  as  exactly 
$75000  so  that  income  shares,  particularly  at  the  very  top  end  of  the  distributions,  may 
be  biased  slightly  by  the  high  income  exclusions.  It  should  also  be  pointed  out  that  all 
tables  in  this  chapter  are  based  on  the  Public  Use  Sample  Data  derived  from  the  1971 
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patterns  for  the  year  1970.  However,  this  chapter  is  not  intended  to  be  a 
comprehensive  empirical  review,  but  rather  it  highlights  selective  results 
that  are  of  particular  interest  in  their  own  right  and  that  will  be  of  use  in 
later  portions  of  this  study.  Specific  terms  on  income  components  and  indi¬ 
vidual  characteristics  used  in  this  chapter  are  defined  in  Appendix  B  to  the 
chapter.  Technical  details  on  how  various  summary  statistics  on  inequality 
have  been  calculated  from  the  data  are  available  in  Appendix  D.  The 
chapter  precedes  by  first  looking  at  differences  in  individual  incomes  by  sex 
and  age,  then  considering  various  characteristics  by  age  and  income  class, 
and  finally  examining  specific  educational  and  occupational  differences  in 
income. 

DIFFERENCES  IN  INCOME  BY  SEX  AND  AGE 

One  would  expect  from  the  discussion  in  Part  One  that  incomes  among 
individuals  would  vary  substantially  between  different  sex  and  age  groups 
because  of  life-cycle  behaviour  and  various  demand-side  considerations. 
Consequently,  we  begin  the  empirical  review  with  an  examination  of  these 
differences. 

Tables  4  and  5  present  the  figures  for  the  distribution  of  income  across  all 
income  recipients  in  Ontario  in  1970.  The  mean  and  median  income  levels 
were  $5537  and  $4434,  respectively.  The  distribution  tends  to  decline  over 
most  of  its  range;  this  illustrates  the  fact  that  there  is  a  large  proportion  of 
individuals  with  low  incomes  (29.6  per  cent  with  incomes  less  than  $2000) 
and  a  rather  small  proportion  with  fairly  high  incomes  (1.1  per  cent  with 
incomes  above  $25000).  Correspondingly,  the  income  share  of  the  bottom 
ten  per  cent  of  income  recipients  is  substantially  less  than  one  per  cent, 
while  that  of  the  top  ten  per  cent  of  the  distribution  is  over  thirty  per  cent. 
This  rather  substantial  inequality  in  shares  is  also  reflected  in  the  fairly  high 
values  of  the  various  inequality  measures. 

Such  aggregate  figures,  however,  hide  as  much  as  they  reveal.  Actually, 
the  distribution  for  all  income  recipients  can  be  broken  down  into  its  com¬ 
ponent  parts  in  several  different  ways.  For  instance,  an  examination  of  the 
separate  distributions  for  male  and  female  income  recipients  reveals  some 
substantial  differences.  Not  only  do  the  median  incomes  for  men  ($6644) 
and  for  women  ($2312)  differ  radically,  but  so  also  do  the  shapes  of  their 
distributions.  As  illustrated  in  Figure  23,  the  distribution  for  female  income 
recipients  has  a  very  pronounced  declining  shape,  while  that  for  men  has  a 


Canadian  Census  of  Population  supplied  by  Statistics  Canada.  The  responsibility  for  the 
use  and  interpretation  of  these  data  is  entirely  that  of  the  authors. 
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TABLE  4 

Distribution  of  income  among  individual  income  recipients  by  sex,  Ontario  1970  (percentages) 


Income  ($) 

Men  (%) 

Women  (%) 

Total  (%) 

Less  than  500 

4.0 

13.6 

8.1 

500-999 

4.0 

10.9 

6.9 

1000-1499 

5.1 

14.3 

9.1 

1500-1999 

3.8 

7.7 

5.5 

2000-2999 

6.2 

11.2 

8.3 

3000-3999 

6.0 

11.6 

8.4 

4000-4999 

6.6 

10.6 

8.3 

5000-5999 

8.3 

7.0 

7.8 

6000-6999 

9.3 

4.8 

7.3 

7000-7999 

9.9 

2.9 

6.9 

8000-8999 

8.4 

1.8 

5.6 

9000-9999 

6.9 

1.1 

4.4 

10000-11999 

8.8 

1.1 

5.5 

12000-14999 

5.9 

0.7 

3.7 

15000-24999 

5.0 

0.5 

3.1 

25  000  and  over 

1.8 

0.2 

1.1 

Number  in  sample 

24804 

18714 

43518 

Median  income  ($) 

6644 

2312 

4434 

SOURCE;  Based  on  Public  Use  Sample  Data  for  Ontario  derived  from  the  1971  Canadian 
Census  of  Population  supplied  by  Statistics  Canada. 


TABLE  5 

Income  inequality  measures  among  individual  income  recipients  by  sex,  Ontario  1970 


Measure 

Men 

Women 

Total 

Shares 

Bottom  10% 

0.8 

0.6 

0.6 

Top  10% 

27.1 

29.6 

30.7 

Gini  coefficient 

0.394 

0.466 

0.467 

Atkinson  index 

€  =  1.05 

0.321 

0.413 

0.420 

e  =  1.55 

0.502 

0.607 

0.618 

e  =  2.55 

0.770 

0.837 

0.846 

Coefficient  of  variation 

0.73 

0.86 

0.88 

Mean  income  ($) 

7298 

3092 

5537 

SOURCE:  See  source  to  Table  4. 
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Figure  23: 

Distribution  of  income  for  male  and  female  income 
recipients,  Ontario  1970 

Source:  Table  4 

Relative 

frequency 

(%) 


Income  ($’000) 


more  humped  pattern  including  a  much  higher  proportion  of  recipients  at 
middle  and  upper  income  levels.  That  finding  is  not  peculiar  to  Ontario,  but 
is  a  common  result  of  the  differences  between  men  and  women  in  pay 
rates,  the  proportion  of  part-time  workers,  life-cycle  work  patterns,  and 
occupational  roles  in  the  labour  market.  Clearly  these  factors  will  bear  more 
detailed  investigation.  Their  effect  on  inequality  measures  is  also  quite 
marked  with  the  distribution  of  income  for  female  recipients  being  consis¬ 
tently  more  unequal  than  that  for  males  -  both  at  the  bottom  and  top  ends 
of  the  distributions.  The  results  highlight  the  substantial  differences  between 
the  distributions  for  male  and  female  income  recipients  and  point  out  the 
need  to  treat  these  two  distributions  separately  and  to  disaggregate  by  sex  in 
any  further  analysis  of  income  distributions  of  individuals. 

The  distributional  differences  by  sex  are  even  more  substantial  when 
differences  in  income  recipient  status  are  taken  into  account.  In  Table  4  and 
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TABLE  6 

Income  recipient  status  by  age  and  sex,  Ontario  1970  (percentages) 


Age 

Men 

Women 

Recipients 

(%) 

Nonrecipients 

(%) 

Recipients 

(%) 

Nonrecipients 

(%) 

Under  25 

72.45 

27.55 

61.91 

38.09 

25-34 

98.12 

1.88 

62.06 

37.94 

35-44 

98.79 

1.21 

61.20 

38.80 

45-54 

98.79 

1.21 

65.22 

34.78 

55-64 

97.57 

2.43 

65.02 

34.98 

65-69 

98.46 

1.54 

93.24 

6.76 

70  and  over 

99.53 

0.47 

98.53 

1.47 

All  ages 

91.76 

8.24 

67.29 

32.71 

Number  in  sample 

27030 

27  809 

SOURCE:  See  source  to  Table  4. 


Figure  23,  the  distributions  of  individuals’  incomes  include  only  those  indi¬ 
viduals  who  actually  received  some  income.  Among  prime-aged  men,  vir¬ 
tually  everyone  does  receive  some  income  and  is  thus  included  in  the 
income  distribution.  This  is  not  so,  however,  for  secondary  workers.  Table 
6  shows  the  proportions  of  all  individuals  by  sex  and  age  groups  who  are 
income  recipients  and  thus  included  in  the  income  distribution.  As  can  be 
seen,  a  much  higher  proportion  of  women  (32.7  per  cent)  than  men  (8.2 
per  cent)  had  zero  incomes,  reflecting  the  fact  that  a  much  higher  propor¬ 
tion  of  married  women  work  in  the  home  and  do  not  receive  a  market 
wage.  Thus  the  income  distributions  for  all  men  and  women  differ  even 
more  than  suggested  in  Tables  4  and  5  in  that  the  distribution  for  men 
covers  a  much  larger  proportion  of  all  men  and  omits  a  much  smaller  pro¬ 
portion  of  individuals  at  the  lower  end  of  the  distribution. 

One  may  observe  from  Table  6  that  the  income  recipient  ratios  differ  by 
age  as  well  as  sex.  Many  young  people  are  in  school  and  do  not  have  jobs, 
so  that  only  72.4  per  cent  of  young  men  and  61.9  per  cent  of  young  women 
receive  income.  Among  those  65  and  over,  however,  almost  everyone 
receives  some  income  (often  in  the  form  of  annuities,  pensions,  or  govern¬ 
ment  old-age  security). 
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Figure  24: 

Median  income  age  cross-section  for  income  recipients  by  sex, 
Ontario  1970 


Source;  See  source  to  Tables  7  and  8 


A  general  prediction  of  the  theoretical  literature  on  the  size  distribution 
of  income  is  that  incomes  should  differ  systematically  with  age  over  the  life 
cycle.  Direct  estimation  of  such  age-income  profiles  requires  the  use  of 
longitudinal  or  time-series  data  on  individuals  over  time  (see  Chapter  4). 
Lacking  such  data,  however,  we  look  instead  at  age-income  cross-sections 
of  income  recipients  in  a  given  period  (1970).  While  such  cross-sectional 
relationships  are  interesting  because  they  show  a  slice  of  the  income  distri¬ 
bution  at  a  particular  period,  they  nonetheless  differ  from  longitudinal 
profiles  because  of  demographic  factors  and  changing  economic  behaviour 
over  time.  Consequently,  the  present  cross-sectional  patterns  should  be 
interpreted  with  some  care. 

Tables  7  and  9  give  complete  distributions  for  seven  age  groups  for  male 
and  female  income  recipients  separately.  As  can  be  seen,  the  distributions 
vary  substantially  with  age.  Median  incomes  for  men  in  the  cross-section 
follow  a  pronounced  concave  age-income  profile  (see  Figure  24)  with  a 
peak  in  the  35-54  age  interval,  while  the  median  age-income  profile  for 
women  is  much  lower  and  flatter  and  reaches  a  peak  earlier -in  the  25-34 
age  interval -and  then  again  later -in  the  45-54  age  interval.  Figure  25 
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TABLE? 

Distribution  of  male  income  recipients  by  age,  Ontario  1970  (percentages) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65^9 

70  &  over 

Less  than  500 

15.7 

1.2 

0.8 

0.9 

1.7 

1.3 

0.5 

500-999 

13.7 

1.2 

0.7 

0.9 

2.2 

2.7 

4.1 

1000-1499 

8.9 

1.7 

1.2 

1.5 

3.0 

11.2 

24.1 

1500-1999 

7.3 

1.7 

1.2 

1.3 

2.3 

7.7 

13.6 

2000-2999 

10.2 

3.4 

2.8 

3.3 

4.9 

10.4 

18.3 

3000-3999 

8.5 

4.5 

3.6 

4.1 

5.5 

11.9 

11.3 

4000-4999 

8.3 

6.5 

4.5 

4.5 

7.7 

10.7 

7.8 

5000-5999 

8.2 

9.2 

7.1 

8.2 

10.6 

9.3 

5.2 

6000-6999 

7.9 

11.6 

9.1 

9.7 

10.3 

9.5 

3.7 

7000-7999 

5.3 

14.0 

11.4 

11.6 

11.7 

6.6 

2.2 

8000-8999 

2.8 

11.5 

12.1 

10.9 

8.4 

4.8 

1.8 

9000-9999 

1.5 

9.7 

10.1 

9.2 

6.7 

2.9 

2.1 

10000-11  999 

1.3 

12.2 

14.1 

12.0 

8.8 

3.6 

1.6 

12000-14999 

0.3 

6.9 

9.8 

9.6 

5.7 

3.4 

1.3 

15000-24999 

0.2 

3.9 

8.6 

9.0 

7.2 

2.4 

1.2 

25  000  and  over 

0.0 

0.6 

2.8 

3.4 

3.4 

1.6 

1.1 

Total  number 

5046 

5168 

4661 

4156 

3050 

1021 

1702 

Percentage  by  age 

20.3 

20.8 

18.8 

16.8 

12.3 

4.1 

6.9 

Median  income  ($) 

2435 

7635 

8623 

8371 

7157 

4448 

2417 

SOURCE:  See  source  to  Table  4. 

TABLE  8 

Income  inequality  measures  among  male  income  recipients  by  age,  Ontario  1970 

Measure 

Under  25 

25-34 

35^4 

45-54 

55-64 

65-69 

70  &  over 

Shares 

Bottom  10% 

0.5 

2.1 

2.3 

2.0 

1.3 

1.6 

2.0 

Top  10% 

27.5 

21.5 

24.9 

26.0 

28.8 

30.9 

35.4 

Gini  coefficient 

0.474 

0.279 

0.309 

0.330 

0.376 

0.423 

0.460 

Atkinson  index 

e  =  1.05 

0.449 

0.162 

0.176 

0.198 

0.262 

0.295 

0.314 

e  =  1.55 

0.654 

0.261 

0.268 

0.299 

0.397 

0.413 

0.415 

e  =  2.55 

0.866 

0.485 

0.461 

0.507 

0.645 

0.591 

0.556 

Coefficient  of  variation 

0.83 

0.51 

0.56 

0.60 

0.71 

0.83 

0.99 

Mean  income  ($) 

3263 

8081 

9831 

9768 

8514 

5600 

3698 

SOURCE:  See  Table  7. 
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TABLE  9 

Distribution  of  female  income  recipients  by  age,  Ontario  1970  (percentages) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Less  than  500 

21.1 

12.8 

14.9 

15.2 

15.8 

4.8 

0.5 

500-999 

14.4 

8.9 

8.5 

7.1 

10.0 

18.1 

11.8 

1000-1499 

10.4 

7.2 

8.0 

8.2 

9.4 

29.1 

42.0 

1500-1999 

7.1 

5.6 

6.1 

5.3 

6.5 

9.8 

16.2 

2000-2999 

10.2 

10.1 

12.5 

12.2 

11.3 

11.7 

11.6 

3000-3999 

12.6 

12.2 

13.6 

13.5 

11.5 

6.9 

6.4 

4000-4999 

11.9 

13.6 

11.0 

12.9 

10.2 

5.0 

4.3 

5000-5999 

6.5 

10.1 

8.5 

8.1 

6.8 

3.7 

2.3 

6000-6999 

3.7 

7.4 

5.4 

6.2 

5.6 

2.7 

1.0 

7000-7999 

1.2 

5.0 

3.6 

3.9 

4.2 

1.6 

0.7 

8000-8999 

0.5 

2.9 

2.5 

2.6 

2.5 

1.6 

0.7 

9000-9999 

0.1 

2.0 

1.8 

1.4 

1.1 

1.4 

0.5 

10000-11999 

0.2 

1.1 

1.7 

1.3 

2.2 

1.4 

0.5 

12000-14999 

0.1 

0.7 

0.8 

1.3 

1.1 

1.1 

0.7 

15000-24999 

0.0 

0.2 

0.8 

0.6 

1.2 

0.8 

0.5 

25000  and  over 

0.0 

0.1 

0.2 

0.3 

0.4 

0.4 

0.4 

Total  number 

4246 

3242 

2852 

2764 

2045 

1145 

2420 

Percentage  by  age 

22.7 

17.3 

15.2 

14.8 

10.9 

6.1 

12.9 

Median  income  ($) 

1788 

3438 

2995 

3151 

2725 

1465 

1448 

SOURCE:  See  source  to  Table  4. 

TABLE  10 

Income  inequality  measures  among  female  income  recipients  by  age,  Ontario  1970 

Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Shares 

Bottom  10% 

0.5 

0.5 

0.5 

0.5 

0.4 

1.4 

1.8 

Top  10% 

27.3 

25.4 

29.7 

27.9 

32.5 

38.3 

34.4 

Gini  coefficient 

0.472 

0.421 

0.461 

0.445 

0.496 

0.502 

0.418 

Atkinson  index 

e  =  1.05 

0.450 

0.394 

0.431 

0.423 

0.467 

0.374 

0.281 

e  =  1.55 

0.656 

0.610 

0.644 

0.642 

0.672 

0.491 

0.388 

e  =  2.55 

0.867 

0.853 

0.869 

0.871 

0.879 

0.650 

0.585 

Coefficient  of  variation 

0.82 

0.74 

0.87 

0.80 

0.96 

1.10 

0.94 

Mean  income  ($) 

2388 

3711 

3586 

3590 

3623 

2750 

2202 

SOURCE:  See  source  to  Table  9. 


Figure  25: 

Distributions  of  income  for  male  income  recipients  by  age,  Ontario  1970 

Source:  Table  7 

Relative  Relative 

frequency  frequency 
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Figure  26: 

Gini  inequality  coefficients  across  ages  for  income  recipients  by  sex, 
Ontario  1970 

Source:  See  source  to  Tables  8  and  10 


illustrates  graphically  the  transformations  in  shape  of  the  age-specific  distri¬ 
butions  for  male  income  recipients.  The  distributions  start  off  highly 
unequal  with  a  declining  shape  because  there  are  a  large  number  of  low- 
income  recipients  from  part-time  and  part-year  work  among  the  young 
workers.  Then  gradually  the  centre  of  gravity  of  the  distributions  shifts  to 
the  right  as  the  distributions  become  more  humped  shaped  in  the  middle 
age.  Finally,  the  centre  of  gravity  of  the  distributions  shifts  back  toward  the 
left-hand  axis  and  inequality  again  increases  as  many  recipients’  incomes 
fall  off  markedly  at  retirement.  In  the  case  of  women,  much  the  same  pat¬ 
tern  recurs  though  less  markedly,  and  the  general  declining  shape  tends  to 
persist  across  all  ages. 

Looking  at  the  summary  inequality  figures  in  Tables  8  and  10,  one  can 
see  that  income  inequality  among  men  is  greatest  among  the  very  young 
and  old;  and  beyond  the  first  age  group,  inequality  increases  steadily  with 
age  (see  Figure  26).  In  the  case  of  female  income  recipients  except  for  the 
first  and  last  age  groups,  inequality  also  generally  increases  with  age, 
although  not  so  markedly  as  for  men.  For  both  men  and  women,  however, 
inequality  is  concentrated  more  at  the  bottom  end  of  the  distribution 
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Figure  27: 

(a)  Bottom  income  shares  for  male  income  recipients  by  age 

Source:  See  source  to  Table  8 
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among  the  young  and  more  at  the  top  end  among  the  old.  This  is  further 
illustrated  in  Figure  27,  where  it  can  be  seen  that  bottom  income  shares  for 
male  income  recipients  start  off  very  low,  peak  in  the  35^4  age  interval, 
and  then  decline  somewhat  until  the  oldest  age  group;  top  income  shares, 
on  the  other  hand,  trough  in  the  25-34  age  interval,  and  then  increase 
steadily  with  age  beyond  there.  Consequently,  one  would  expect  rather 
different  factors  to  affect  income  inequality  for  different  age  groups.  More 
generally,  as  both  theory  and  data  suggest,  income  distributions  differ  sub¬ 
stantially  by  age,  so  that  in  the  subsequent  analysis  such  distributions  will 
be  separated  by  age  as  well  as  sex. 

CHARACTERISTICS  BY  AGE  AND  INCOME 

What  are  the  characteristics  of  the  income  recipients  who  belong  to  differ¬ 
ent  income  classes?  Tables  11  and  12  throw  some  light  on  this  question. 
Percentage  figures  for  each  characteristic  sum  vertically  to  a  hundred,  and 
the  figures  in  parentheses  are  the  average  percentages  across  all  income 
classes.  Turning  first  to  the  age  composition  of  each  income  class,  one  can 
see  that  very  young  workers  predominate  at  the  bottom  end  of  the  distribu¬ 
tion  and  are  underrepresented  elsewhere,  particularly  in  the  case  of  men  as 
illustrated  in  Figure  28.  Older  and  retired  income  recipients  are  most 
noticeable  in  the  next-to-bottom  group,  probably  because  of  uniform  old- 
age  security  transfers  in  this  range.  The  upper-income  classes  are  filled 
largely  with  middle-aged  recipients,  who  are  near  the  peak  of  the  (cross- 
sectional)  age-income  profiles. 

Turning  to  major  source  of  income  of  the  recipients,^  one  can  see  that 
government  transfers  are  most  important  in  the  next-to-bottom  income 
group  coincident  with  the  concentration  of  old  and  retired  recipients  noted 
above.  As  illustrated  for  men  in  Figure  29,  wages  and  salaries,  which  are  by 
far  the  most  important  source  of  income,  are  most  dominant  in  the  middle- 

2  In  Chapter  9  it  is  noted  that  certain  income  sources  tend  to  be  under-reported  more  than 
others.  In  particular,  for  the  Survey  of  Consumer  Finances  data,  it  appears  that  some 
transfer  payments  are  seriously  under-reported.  Transfer  payments  in  total,  however,  are 
less  seriously  under-reported  than  investment  income  and  self-employment  income, 
which  suffer  most  from  this  shortcoming.  One  would  perhaps  expect  that  reported 
income  figures  would  be  rather  more  biased  than  a  simple  statement  of  which  income 
source  is  the  major  one  for  an  individual.  Nonetheless,  it  is  probable  that  the  wage  and 
salaries  major-source-of-income  percentages  in  Tables  11  to  14  are  biased  upwards  some¬ 
what,  and  the  percentages  for  particularly  investment  income  are  biased  downwards.  The 
percentages  for  self-employment  income  and  transfers  as  major  sources  of  income  are 
probably  not  affected  as  much  by  such  biases. 
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Wage  earners  (81.6)  78.9  52.3  70.3  90.7  92.4  84.7  54.8 

Self-employed  (9.1)  5.2  7.5  12.4  6.7  6.3  14.0  42.3 

Others  (9.3)  15.9  40.2  17.3  2.6  1.3  1.3  2.9 


Labour  force  status 

Employed  (80.8)  51.5  44.2  69.0  90.1  95.1  95.1  94.1 

Unemployed  (4.4)  13.3  6.6  7.1  3.3  1.4  0.9  0.2 

Not  in  labour  force  (14.9)  35.2  49.2  24.0  6.6  3.5  4.0  5.7 


cc 


rsj 

. —  irS 

o 


O 

lO  O 

o^ 


oo  oo 

r^' 

oo 


oo  oo 
r~-  \D  to 
— '  r- 


ro  ro 

oJ  ON  od 
ro  to 


r-  —  oj 

od  Tj- 
Tt  ro  — 


r-  ro  o 

od  od  rd 
— 


ON  to 


—  rs  ro  Os) 

oo 


O  Os) 

o 


NO  oo  to  — 
ON  <-d  oj 


to  NO  oo  Ti¬ 
ro  NO  od  . — 

— 


o 


NO  p  ON  ^ 
NO  ro  ^.o  ro 


o-JnOOOOtI- 

—  NO  <~d  NO  od 
— 


p  ro  p  r—  to 
od  r-'  rd  od  04 


O  —  — _  O  oo 
^  NO  O)  ro  r — 
oo 


(U 

^ , 

p 

rd 

cK 

NO 

p 

3 

00 

c 

r- 

p 

NO 

ro 

p 

p 

04 

TD 

0^ 

X 

o 

-C 

X 

C 

CO 

00 

c 

*u^ 

u. 

cd 

u. 

OJ 

X 

u 

X 

o 

c 

o 

c 

0) 

u. 

E 

o 

C 

.2 

u. 

<U 

X 

UJ  U. 


ON) 


oo 

o 

o- 

04 


ON 

o 


oo  _ 

CN 

^  rsi 


ro  ^ 
OO  r- 
NO  OI 


rN 
Ti- 
NO  OO 
Tj-  — 


Z  P 

oi  od 

O) 


S  p 

ON  OO 


.o 

- 1 
^  s 

TO 

<y: 

or  o 

C  0) 
—  00 
ca 


Q. 

E 


o 

X) 

E 
Z  a. 


c 

(U 

u 


1/J 

<u 

00 

iS 

c 

(U 

CJ 

I— 

(U 

D. 

(U 

c5 

or  (D 
a>  -or 
cr  X 

(U  .CO 

X  t- 

C  o 

(U 

b 

TO  CJ 

D.  I- 

„  3 

O 

cr 

O 
<U 
tjO 


cr 

O 

u- 

3 

00 


\Z  UJ 
..  U 
pj  oi 


H 

O 

z 


o 

00 


TABLE  12 

Characteristics  of  female  income  recipients  by  income,  Ontario  1970 
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Figure  28: 

Age  group  shares  of  male  income  recipients  by  income  class,  Ontario  1970 

Source;  Table  1 1 

Age  group  percentage  shares  within 


upper  income  ranges  and  slightly  less  so  in  the  top  group  and  bottom  two 
groups.  Farm  self-employment  income  occurs  largely  in  the  mid-bottom 
ranges  of  the  distribution,  although  a  few  high-income  male  farm-income 
recipients  appear  as  well.  Non-farm  self-employment  income  is  concen¬ 
trated  somewhat  at  the  top  end  of  the  distribution  where  highly  paid  profes¬ 
sionals  tend  to  appear.  Investment  income  appears  more  frequently  at  the 
bottom  and  top  ends  of  the  distribution.  Retirement  pensions  and  other 
income  occurs  mostly  in  the  lower-middle  range  for  men,  but  is  much 
more  evenly  spread  across  the  distribution  for  women.  In  general,  then,  the 
pattern  that  emerges  as  one  moves  up  the  distribution  is  that  the  impor¬ 
tance  of  government  transfers  at  the  bottom  end  dies  away  and  wage  and 
salary  income  becomes  overwhelmingly  important  and  then  falls  off  some¬ 
what  as  non-farm  self-employment  and  investment  income  gain  some 
importance. 

Turning  next  to  the  distribution  according  to  class  of  worker,  one  sees 
that  wage  earners  are  again  most  prominent  in  the  middle-upper  portion  of 
the  distributions,  the  self-employed  appear  most  noticeably  at  the  top  end, 
and  unemployed  and  those  not  in  the  labour  force  are  highly  concentrated 


Incomes  of  individuals  125 


Figure  29: 

Major  source  of  income  shares  of  male  income  recipients  by 
income  class,  Ontario  1970 


Source:  Table  1 1 


near  the  bottom  end.  These  findings  are  reinforced  further  by  the  figures 
for  labour  force  status  by  income  class.  Note,  however,  the  much  higher 
proportion  of  women  who  are  not  participating  in  the  labour  force  as  com¬ 
pared  to  men  throughout  the  full  range  of  the  distribution. 

Marital  status  characteristics  by  income  class,  however,  are  quite  dif¬ 
ferent  for  men  and  women.  In  the  case  of  men,  single  income  recipients 
predominate  at  the  bottom  end  of  the  distribution,  while  high-income 
recipients  are  almost  entirely  married.  In  the  case  of  women,  married  per- 
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Major  income  source  and  labour  force  status  shares  of  male  income  recipients  by  age,  Ontario  1970 
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TABLE  14 

Major  income  source  and  labour  force  status  shares  of  female  income  recipients  by  age,  Ontario  1970 
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sons  occur  most  frequently  among  the  low-income  recipients,  while  singles 
appear  with  highest  frequency  at  the  top  end.  The  widowed,  separated,  and 
divorced  Cother’)  category  is  also  larger  among  women  than  men,  particu¬ 
larly  in  the  next-to-bottom  income  class,  where  there  are  many  older 
persons  receiving  government  transfers. 

As  regards  mother  tongue,  it  can  be  seen  that  English  predominates;  in 
the  case  of  men,  this  is  particularly  so  at  the  two  ends  of  the  distribution. 
The  bottom  group,  however,  is  likely  to  comprise  young  workers  still  in 
school,  while  the  top  group  probably  includes  prime-age  income  recipients 
much  farther  along  on  their  life-cycle  income  profile.  Those  with  German 
mother  tongue  tend  to  be  slightly  overrepresented  at  the  top  end  of  the 
distribution,  those  with  Italian  mother  tongue  overrepresented  in  the  lower- 
middle  portion  of  the  distribution,  and  those  with  French  mother  tongue 
near  the  bottom  end  of  the  distribution.  In  the  case  of  women,  the  propor¬ 
tion  where  mother  tongue  is  French  tends  to  remain  fairly  stable  across 
income  classes  and  does  not  markedly  decline  at  the  top  end  of  the  distri¬ 
bution. 

In  summary,  then,  it  is  seen  that  individuals’  characteristics  differ  syste¬ 
matically  by  income  class.  Most  of  those  receiving  incomes  of  less  than 
$2000  are  women,  or  men  who  are  very  young  (students),  old  (retirees), 
or  single.  Many,  particularly  women,  are  not  in  the  labour  force  at  all,  and 
others  have  a  relatively  weak  attachment  to  the  labour  force  (in  the  form  of 
part-time  or  part-year  work)  and  fairly  high  unemployment.  Correspond¬ 
ingly,  the  low  incomes  received  have  a  large  transfer  component  and  an 
above-average  investment  component.  On  the  other  hand,  most  of  those 
with  incomes  above  $25000  are  married,  middle-aged  men  who  have  a 
very  strong  attachment  to  the  labour  force  and  virtually  no  unemploy¬ 
ment.  They  include  a  relatively  large  number  of  (non-farm)  self-employed 
and  receive  substantial  income  in  the  form  of  investment  and  self-employ¬ 
ment  income.  Between  these  two  extremes  lies  the  majority  of  workers, 
most  of  whom  are  employees  whose  incomes  consists  mainly  of  wages  and 
salaries. 

Consider  now  the  differences  in  income  recipients’  characteristics,  which 
are  presented  in  Tables  13  and  14  for  men  and  women  respectively.  I  shall 
concentrate  here  on  two  characteristics  that  show  particularly  interesting 
patterns  across  the  different  age  groups;  these  are  highlighted  in  Figures 
30  and  31.  In  the  case  of  major  source  of  income,  one  should  note  the 
marked  decline  in  wage  and  salary  income  as  the  major  source  of  income  as 
age  increases.  At  the  same  time,  government  transfers,  investment  income, 
and  pension  income  tend  to  rise  in  importance,  reflecting  in  part  an 
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Figure  30: 

Major  source  of  income  shares  of  male  income  recipients  by 
age  group,  Ontario  1970 

Source;  Table  13 
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increased  accumulation  of  wealth  with  age  and  decreased  participation  in 
the  labour  force.  In  other  words  there  appears  to  be  a  fairly  steady  and 
marked  shift  in  income  sources  over  the  life  cycle  toward  non-wage  income 
forms,  very  much  as  is  to  be  expected  on  the  basis  of  the  life-cycle  saving, 
capital  accumulation,  and  labour  supply  behaviour  discussed  in  Part  One. 
This  shift  away  from  wage  and  salary  income  is  further  underlined  by  the 
figures  on  labour  force  status  over  the  life  cycle.  In  the  case  of  men  the 
employment  and  participation  rates  peak  in  early  middle  age  and  then  fall 
with  increasing  age  and  retirement.  A  similar  pattern  is  observed  for 
women,  except  that  substantially  larger  proportions  of  female  recipients  in 
all  age  groups  are  not  in  the  labour  force. 

In  summary,  then,  it  is  seen  that  there  are  very  marked  life-cycle  pat¬ 
terns  (particularly  for  men)  of  labour  force  experience  and  the  relative 
importance  of  different  income  sources.  Consequently,  within  different  age 
groups,  income  inequality  appears  to  be  determined  by  rather  different  fac¬ 
tors.  Among  the  young,  inequality  patterns  are  critically  affected  by  labour 
market  attachment  and  unemployment;  among  middle-aged  workers,  by 
educational  and  occupational  factors  (as  we  shall  see  in  the  next  section) 
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Figure  31: 

Percentage  of  male  and  female  income  recipients  not  in  labour  force  by 
age,  Ontario  1970 


Source:  Tables  13  and  14 


25  34  44  54  64  69  over 

and  by  labour  supply  factors,  particularly  for  women;  and  among  the  old,  by 
government  transfer  programs,  pension  provisions,  and  accumulated  invest¬ 
ment  income. 

EDUCATIONAL  AND  OCCUPATIONAL  DIFFERENCES  IN  INCOME 

According  to  the  theory  of  human  capital  discussed  in  Part  One,  earnings 
differences  between  individuals  are  to  be  expected  because  of  differences  in 
the  amount  of  formal  education  received  and  in  the  amount  of  work  expe¬ 
rience  and  on-the-job  training  acquired.  Essentially,  investment  of  time  and 
resources  in  education  and  training  increases  one’s  productivity  on  the  lab¬ 
our  market  and  thus  results  in  higher  wages.  Educational  credentials  may 
also  serve  as  a  screening  device  on  the  labour  market  and  as  entrance 
requirements  to  particular  occupations.  Consequently,  one  would  expect  a 
strong  positive  effect  of  education  on  earnings,  and  indeed  a  cumulative 
effect  if  learning  on  the  job  is  positively  related  to  the  level  of  formal  educa¬ 
tion.  And  since  earnings  are  the  major  source  of  income  for  most  income 
recipients,  these  expected  patterns  should  also  show  through  for  total 
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Distribution  of  male  income  recipients  by  education,  Ontario  1970  (percentages) 
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TABLE  16 

Distribution  of  female  income  recipients  by  education,  Ontario  1970  (percentages) 
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TABLE  17 

Income  inequality  measures  among  male  income  recipients  by  education,  Ontario  1970 
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TABLE  18 

Income  inequality  measures  among  female  income  recipients  by  education  level,  Ontario  1970 
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income  receipts  being  considered  in  this  chapter.  Tables  15  and  16  show 
the  distributions  of  income  by  education  level  for  men  and  women  respec¬ 
tively.  In  general,  incomes  rise  with  the  education  level  from  a  median  of 
$4054  for  men  and  $1453  for  women  with  less  than  a  grade  five  education 
to  a  median  of  $13  298  for  men  and  $5535  for  women  with  graduate 
degrees.  The  distributions  tend  to  shift  to  the  right  along  the  income  axis 
with  higher  levels  of  education.  One  exception  to  this  rising  income 
pattern,  however,  is  for  those  who  start  university  but  don’t  complete  it; 
usually  they  are  not  quite  as  well  off  as  those  who  enter  the  labour  force 
immediately  after  completing  high  school,  which  suggests  that  there  may 
well  be  some  ‘credentials  effect’  at  the  upper  end  of  the  educational  distri¬ 
bution.  Note  also  the  predominance  of  persons  with  only  grades  5-13  edu¬ 
cation  (80  per  cent  for  men  and  85  per  cent  for  women),  and  the  markedly 
smaller  proportions  with  university  degrees  (7.8  per  cent  for  men  and  only 
4.4  per  cent  for  women).  Tables  17  and  18  present  the  corresponding 
inequality  statistics  for  the  different  education  groups.  For  men  it  appears 
that  the  different  inequality  measures  give  conflicting  impressions  of  how 
income  inequality  changes  from  one  distribution  to  another;  while  for 
women  the  summary  measures  tend  to  increase  with  educational  level 
except  for  the  very  top  category. 

On-the-job  work  experience  is  also  expected  to  affect  one’s  labour 
income  and  at  a  gradually  decreasing  rate  as  one  gets  older.  Tables  19  and 
20  show  how  median  incomes  change  with  age  for  given  sex  and  education 
groups.  In  the  case  of  men  (Figure  32)  the  cross-section  age-income 
profiles  are  generally  concave;  the  higher-education  profiles  climb  more 
steeply,  peak  later,  and  flatten  out  less  than  the  lower-education  profiles. 
Indeed,  for  those  with  university  education,  no  downturn  occurs  in  median 
incomes.  More  broadly,  the  income-generating  effects  of  education  and 
work  experience  appear  to  be  strongly  reinforcing.  Thus  educational  dif¬ 
ferences  in  income  across  individuals  tend  to  widen  with  age  with  a 
resulting  tendency  to  increase  inequality  with  age  as  well.  In  the  case  of 
women  (see  Figure  33)  the  cross-section  age-income  profiles  have  some¬ 
what  different  shapes.  The  lower  education  profiles  are  again  concave,  while 
the  upper  education  ones  are  bimodal,  rising  steeply  during  the  periods  of 
greatest  labour  force  attachment  and  falling  off  during  the  period  when 
more  time  is  spent  at  home  with  children. 

The  incomes  of  individuals  would  also  be  expected  to  differ  by  occupa¬ 
tion.  Some  occupations  pay  much  more  than  others,  and  some  have  a 
much  broader  range  of  remuneration  than  others.  This  is  illustrated  in 
Tables  21-24  for  selected  groups  of  occupations  for  men  and  women  sepa- 
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TABLE  19 

Median  incomes  by  education  and  age  for  male  income  recipients,  Ontario  1970  (dollars) 


Education 

Under  25 

25-34 

35^4 

45-54 

55-64 

Less  than  grade  5 

1950 

5600 

6  260 

5  770 

5  208 

Grades  5-8 

3756 

6402 

7  343 

7048 

6260 

Grades  9-1 1 

2064 

7390 

8  500 

8363 

7411 

Grades  12-13 

Some  university. 

2757 

8114 

9799 

9835 

8400 

no  degree 

University  3-4, 

1969 

7875 

10442 

11321 

9538 

with  degree 
University  5  +  , 

2471 

10156 

14903 

16753 

19259 

with  degree 

3417 

10008 

17  778 

20775 

20781 

SOURCE;  See  source  to  Table  4. 


TABLE  20 

Median  incomes  by  education  and  age  for  female  income  recipients,  Ontario  1970  (dollars) 


Education 

Under  25 

25-34 

35^4 

45-54 

55-64 

Less  than  grade  5 

1205 

2125 

2738 

2529 

1338 

Grades  5-8 

1981 

2521 

2583 

2587 

2130 

Grades  9-1 1 

1313 

2758 

2805 

3166 

2788 

Grades  12-13 

Some  university. 

2383 

4199 

3513 

3685 

3608 

no  degree 

University, 

1471 

5083 

5038 

4300 

5045 

with  degree 

2368 

5971 

5300 

5668 

7334 

SOURCE:  See  source  to  Table  4. 


rately.  Exact  definitions  of  occupation  titles  are  found  in  Appendix  B.  As 
can  be  seen  in  the  case  of  male  income  recipients,  the  occupations,  ranked 
from  the  lowest  median  income  level  to  the  highest,  are  farming  and 
related  services,  clerical  and  related,  construction  trades,  machining  and 
fabrication,  sales,  engineering  and  related,  medicine  and  health,  and  mana¬ 
gerial  and  related.  The  median  income  level  in  the  top  occupational  group¬ 
ing  is  more  than  four  times  that  of  the  bottom. 
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Figure  32: 

Median  income  by  age  and  education  level  for  male 
income  recipients,  Ontario  1970 


Source:  Table  19 


Figure  33: 

Median  income  by  age  and  education  level  for  female  income 
recipients,  Ontario  1970 


Source:  Table  20 
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Distribution  of  female  income  recipients  by  selected  occupations,  Ontario  1970  (percentages) 
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Income  inequality  measures  among  female  income  recipients  by  selected  occupations,  Ontario  1970 
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TABLE  25 

Proportions  of  male  and  female  income  recipients  in  different  occupation  groups, 
Ontario  1970  (percentages) 


Occupation  group 

Men 

Women 

Managerial,  administrative,  and  related 

5.4 

1.5 

Engineering,  natural  science,  and  mathematics 

4.2 

0.5 

Social  science  and  related 

0.9 

0.9 

Religion 

0.3 

0.0 

Teaching 

2.3 

4.6 

Medicine  and  health 

1.3 

5.9 

Artistic,  recreation,  and  related 

1.0 

0.6 

Clerical  and  related 

7.6 

25.0 

Sales 

8.8 

6.1 

Services 

8.3 

10.4 

Farming  and  related 

4.4 

1.3 

Other  primary  occupations 

1.5 

0.1 

Processing 

4.0 

1.7 

Machining  and  product  fabrication 

13.6 

4.9 

Construction  trades 

8.5 

0.1 

Transport  equipment  operating 

5.0 

0.2 

Other  occupations 

7.1 

2.5 

Occupations  not  stated 

6.8 

5.9 

Not  employed 

9.1 

27.6 

SOURCE;  See  source  to  Table  4. 


In  the  case  of  women  the  ranking  by  median  income  is  services,  sales, 
processing,  machining  and  fabrication,  clerical  and  related,  medicine  and 
health,  managerial  and  related,  and  teaching.  What  is  of  interest  here  is  not 
so  much  the  similarities  in  the  two  rankings  as  the  differences.  For  women, 
teaching  is  a  high-income  occupation,  whereas  sales  is  much  lower  than  for 
men  (the  latter,  however,  is  a  very  broad  category,  and  men  and  women 
may  be  selling  rather  different  things).  Within  the  same  broad  occupational 
groupings,  women  receive  much  lower  incomes  than  men,  ranging  from  a 
relative  income  ratio  of  0.26  in  sales  to  0.59  in  clerical  (a  rather  more 
homogeneous  category).  At  the  same  time,  male  and  female  income  distri¬ 
butions  differ  also  in  their  relative  proportions  in  the  various  occupations 
(see  Table  25).  Women  are  relatively  concentrated  in  teaching,  medicine 
and  health,  clerical  and  related,  and  services,  but  are  relatively  underrepre¬ 
sented  in  managerial  and  related,  machining  and  product  fabrication,  con¬ 
struction  trades,  and  transport  equipment  operating  for  example  (see  Table 
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TABLE  26 

Median  incomes  by  occupation  and  age  for  male  income  recipients,  Ontario  1970  (dollars) 


Age 

Occupation 

Under  25 

25-34 

35-44 

45-54 

55-64 

Managerial  and  related 

5536 

9772 

13  744 

14686 

14683 

Engineering  and  related 

3898 

9257 

11820 

13143 

11587 

Social  science  and  related 

925 

7499 

14241 

12374 

11011 

Teaching  and  related 

4125 

9122 

14034 

14348 

11993 

Medicine  and  health 

2682 

8336 

22987 

20794 

11654 

Recreation  and  related 

1170 

7255 

9163 

10555 

8241 

Clerical  and  related 

3000 

7195 

8179 

7960 

7  268 

Sales 

1879 

8093 

9315 

9851 

8  970 

Services 

1361 

6648 

7618 

6585 

5  692 

Farming  and  related 

768 

4432 

4827 

4922 

3639 

Other  primary 

2438 

7200 

7954 

8005 

7  298 

Processing 

4237 

7692 

7911 

7922 

7915 

Machining  and  fabrication 

4570 

7445 

8160 

8298 

7  359 

Construction  trades 

2943 

7695 

8485 

7958 

6923 

Transport  operating 

3494 

7028 

8009 

7  832 

7  378 

SOURCE;  See  source  to  Table  4. 


TABLE  27 

Median  incomes  by  selected  occupations  and  age  for  female  income  recipients, 

Ontario  1970  (dollars) 

Occupation  groups 

Under  25 

25-34 

35^4 

45-54 

55-64 

Teaching  and  related 

5415 

6716 

6214 

6500 

8250 

Managerial  and  related 

4077 

5600 

6000 

7045 

8000 

Medicine  and  health 

2648 

4439 

4341 

4375 

5107 

Clerical  and  related 

3151 

4224 

3914 

4572 

4881 

Machining  and  fabrication 

2692 

3115 

3598 

3845 

3710 

Sales 

814 

1703 

2109 

3034 

2969 

Processing 

1917 

3400 

3286 

3393 

3000 

Services 

706 

2049 

2063 

2435 

2535 

SOURCE;  See  source  to  Table  4. 


26).  Thus  male  and  female  income  differences  are  reflected  not  only  by 
differences  in  incomes  within  occupations  but  also  to  some  extent  by  occu¬ 
pational  segregation  of  the  labour  force. 
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Just  as  in  the  case  of  education  groups,  occupational  income  distributions 
incorporate  age  effects  as  well.  Tables  26  and  27  present  (cross-sectional) 
median  age-income  profiles  within  occupations  for  men  and  women  sepa¬ 
rately.  There  are  again  substantial  differences  in  income  across  age  groups, 
much  the  same  as  for  education,  except  that  the  cross-sectional  age-income 
profiles  within  occupations  do  not  seem  to  diverge  at  higher  age  levels  the 
way  they  do  within  education  groups.  It  is  clear,  though,  that  some  occupa¬ 
tions  offer  much  greater  opportunities  for  long-run  income  growth  than 
others;  for  that  reason  the  question  of  occupational  opportunities  should  be 
of  some  concern.  Note  also  that  age-income  profiles  for  occupations  with 
generally  higher  education  and  skill  levels  tend  to  peak  later  and  reach 
higher  income  levels.  Of  course,  not  all  individuals  with  a  given  education 
level  remain  in  the  same  occupation  throughout  their  lives;  they  may  move 
up  or  down  the  distribution  over  time  by  changing  occupations,  particularly 
if  the  latter  are  narrowly  defined.  For  example,  one  may  start  off  in  a  ser¬ 
vices  or  clerical  occupation  and  then  move  up  to  a  managerial  position  later 
in  one’s  working  life.  Such  changes,  however,  are  less  likely  to  occur 
between  very  broad  occupational  categories. 

GENERAL  CONCLUSIONS 

What  can  one  conclude  from  the  general  findings  of  this  chapter?  First  of 
all,  there  appears  to  be  a  very  marked  pattern  in  individual  income  over  the 
life  cycle:  incomes  vary  with  age  according  to  labour  market  attachment  and 
experience,  educational  attainment  and  occupation,  transfer  receipts,  and 
investment  benefits.  Cross-sectional  income  profiles  tend  to  be  concave 
with  respect  to  age,  first  rising  and  then  flattening  out  or  declining,  so  that 
in  any  cross-section  of  the  distribution  there  is  bound  to  be  some  degree  of 
inequality  simply  because  people  are  at  different  stages  of  their  life  cycle. 
Thus  income  inequality  will  depend  a  good  deal  on  the  age  distribution  of 
the  population,  as  discussed  in  Part  One.  Indeed  the  large  increases  in 
recent  years  in  the  number  of  retirees  and  young  entrants  to  the  labour 
force  would  be  expected  to  result  in  a  trend  toward  higher  inequality 
figures.  To  the  extent  that  the  trend  simply  reflects  the  movement  of 
different  sized  cohorts  along  a  given  life-cycle  income  profile,  one  should 
not  conclude  that  the  distributional  situation  is  worsening  or  that  additional 
government  policies  are  called  for  on  this  account.  On  the  other  hand,  this 
does  raise  the  question  of  the  extent  to  which  individuals  within  a  cohort 
are  mobile  and  can  change  their  relative  income  positions.  Do  those  at  the 
bottom  or  top  of  age-specific  distributions  stay  there,  or  do  they  in  fact 


Incomes  of  individuals  145 


move  around  within  their  distribution?  The  question  of  mobility  has  very 
important  implications  for  welfare  and  policy.  If  the  same  people  remain  at 
the  extremes  of  the  cohort-specific  distributions  as  they  proceed  along  their 
life-cycle  path,  inequality  is  much  more  undesirable  than  otherwise,  and 
government  policies  may  be  called  for  to  loosen  this  immobility.  Unfortu¬ 
nately,  however,  we  are  not  in  a  position  to  answer  this  question  without 
detailed  longitudinal  income  data,  which  are  not  available  for  Canada. 

A  second  principal  conclusion  of  this  chapter  is  the  crucial  importance 
from  a  distributional  point  of  view  of  individuals’  labour  market  attach¬ 
ment.  Those  with  low  income  tend  to  have  weak  and  discontinued  labour 
market  experience;  those  with  high  incomes  tend  to  have  very  strong  and 
continuous  market  experience.  Consequently,  in  evaluating  various  social 
security,  educational,  health,  and  transfer  programs,  governments  should 
have  particular  concern  for  possible  labour  supply  and  employment  effects 
and  their  corresponding  distributional  implications.  This  question  will  be 
discussed  further  in  the  next  chapter. 

Thirdly,  the  empirical  results  obtained  so  far  appear  to  lend  at  least  some 
support  to  the  segmented  labour  market  approach  and  the  presence  of 
marked  occupational  restrictions  mentioned  in  Part  One.  Within  broad 
occupation  and  education  groups,  incomes  differ  substantially  between  men 
and  women  -  by  as  much  as  50  per  cent  or  more;  and  at  the  same  time 
there  appears  to  be  a  fair  amount  of  occupational  segregation  and  sex¬ 
typing  of  jobs. 

Finally,  it  has  been  found  that  individuals’  characteristics  vary  systemati¬ 
cally  across  income  classes  particularly  with  respect  to  sex,  labour  market 
attachment,  age,  educational  attainment,  and  occupation.  Because,  for  wel¬ 
fare  and  policy  purposes,  we  are  interested  in  family  income  distributions, 
we  now  need  to  look  at  how  the  above  characteristics  are  reflected  in  family 
income  patterns. 
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INTRODUCTION 

The  distribution  of  family  incomes  is  built  up  from  the  incomes  of  indi¬ 
viduals  considered  in  the  last  chapter.  We  now  turn  to  family  distributions 
as  the  principal  focus  for  the  rest  of  this  study.  Whereas  individuals  are  the 
basic  recipients  of  income,  families  may  be  viewed  as  the  basic  beneficiary 
units  of  income.  Common  resources  and  consumption  bundles  are  shared 
within  the  family.  Consequently,  if  income  distributions  are  to  be  viewed  as 
indicators  of  the  distribution  of  well-being  across  the  population,  ultimately 
it  is  family  income  distributions  that  we  ought  to  look  at.  According  to  the 
theoretical  discussion  in  Part  One  (Chapter  2)  many  important  economic 
decisions,  particularly  about  labour  supply  and  nonmarket  uses  of  time,  are 
made  in  the  family.  In  addition,  the  only  reasonably  complete  distributional 
data  available  for  Ontario  and  Canada  as  a  whole  since  the  1971  Census  data, 
which  were  examined  in  the  last  chapter,  are  in  the  form  of  family  income 
data  collected  from  the  (now  annual)  Surveys  of  Consumer  Finances.  The 
asset  and  wealth  data  to  be  discussed  in  the  next  chapter  as  well  are  collected 
essentially  for  families,  and  it  is  for  a  family  framework  that  I  shall  combine 
income  and  asset  data  in  later  portions  of  the  study. 

The  family  unit  used  in  this  chapter  is  the  ‘census  family’  unit  consisting 
of  either  a  husband  and  wife  (with  or  without  children  who  have  not  mar¬ 
ried)  or  a  parent  with  one  or  more  children  who  have  not  married,  living 
together  in  the  same  dwelling  (Statistics  Canada  1975b,  8).  A  person  not  in 
a  family  is  an  ‘unattached  individual,’  who  is  living  alone  or  with  unrelated 
individuals  (such  as  a  lodger)  or  with  relatives  in  other  than  a  husband-wife 
or  parent-unmarried  child  relationship  (ibid).  ‘Family  units’  can  thus  be 
subdivided  according  to  family  size  into  families  of  two  or  more  (which  will 
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TABLE  28 

Distribution  of  income  among  family  units,  Ontario  1973 


Income  ($) 

Percentage 

Zero  or  negative 

2.0 

1-999 

1.9 

1000-1999 

5.8 

2000-2999 

7.2 

3000-3999 

4.5 

4000-4999 

5.2 

5000-5999 

4.4 

6000-7999 

9.0 

8000-9999 

9.5 

10000-11999 

10.6 

12000-14999 

14.6 

15000-24999 

20.8 

25000  and  over 

4.6 

Number  in  sample 

7624 

Median  income  ($) 

10238 

SOURCE;  Based  on  data  for  Ontario  from  the  1973 
Consumer  Finance  Micro  Data  Release  Tape  supplied  by 
Statistics  Canada. 


be  referred  to  simply  as  ‘families’)  and  unattached  individuals.  The  head  of  a 
family  is  defined  as  the  husband  or  (in  his  absence)  the  parent.  The  head  of  a 
one-person  family  unit  is  the  person  himself  (Statistics  Canada  1976b,  27). 

The  data  source  for  the  present  chapter  and  for  much  of  the  work  follow¬ 
ing  in  Part  Three  is  the  1973  Consumer  Finance  Micro  Data  Tape  (Census 
Families)  of  about  7600  family  units  for  Ontario  collected  in  the  1974 
Survey  of  Consumer  Finances  and  provided  by  the  Consumer  Income  and 
Expenditure  Division  of  Statistics  Canada  (1975b).  The  chapter  first  looks 
at  income  differences  by  family  size  and  by  age  and  sex  of  family  head, 
then  examines  different  family  characteristics  including  education  and  occu¬ 
pation  of  the  head,  and  finally  considers  different  sources  of  income  by  age 
and  income  class. 

Table  28  and  Figure  34  show  the  distribution  of  income  among  all  family 
units  in  Ontario  in  1973.'  As  can  be  seen,  the  distribution  is  substantially 

1  All  tables  in  Chapter  7  are  based  on  the  subsample  of  Ontario  records  from  the  1973 
Consumer  Finance  Micro  Data  Release  Tape  provided  by  the  Consumer  Income  and 
Expenditure  Division  of  Statistics  Canada.  The  responsibility  for  the  use  and  interpre¬ 
tation  of  these  data  is  entirely  that  of  the  authors. 


148  Distribution  of  income  and  wealth  in  Ontario 


Figure  34: 

Distribution  of  income  among  family  units,  Ontario  1973 

Source:  Table  28 

Relative 

Frequency 

(%) 


Income  ($’000) 


further  right  on  the  horizontal  axis  than  those  of  individuals  in  1970 
reviewed  in  the  last  chapter.  It  should  also  be  noted  that  it  is  customary  for 
Statistics  Canada  to  include  family  units  with  no  income  in  family  unit 
income  distributions,  whereas  this  was  not  the  case  for  individuals.  Virtu¬ 
ally  all  family  units,  however,  receive  some  income  over  a  period  of  a  year. 
Comparing  Tables  29  and  5,  one  sees  that  the  figures  for  income  inequality 
among  family  units  are  markedly  smaller  than  among  individuals.  It  should 
also  be  observed  that  the  distribution  is  slightly  bimodal,  as  is  often  the 
case  with  a  composite  of  several  subdistributions  that  have  very  different 
shapes.  In  such  cases  it  is  more  revealing  to  look  at  the  underlying  compo¬ 
nent  distributions  than  the  over-all  one.  This  is  indeed  the  case  with  the 
distribution  of  family  units  which,  as  was  pointed  out  above,  can  be  divided 
into  separate  distributions  for  ‘families’  (accounting  for  73  per  cent  of 
family  units)  and  for  ‘unattached  individuals’  (accounting  for  the  remaining 
27  per  cent).  This  is  done  in  Tables  30  and  31,  and  the  resulting  distribu¬ 
tions  graphed  in  Figure  35.  There  is  a  radical  difference  in  the  shape  of  the 
distributions  for  families  and  for  unattached  individuals.  The  former  distri¬ 
bution  has  a  much  higher  proportion  in  the  upper  income  ranges  and  a 
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TABLE  29 

Income  inequality  measures  for  family  units,  Ontario  1973 


Shares 

Bottom  10% 

1.2 

Top  10% 

24.5 

Gini  coefficient 

0.374 

Atkinson  index 

p 

11 

0.276 

II 

0.420 

€  =  2.55 

0.655 

Coefficient  of  variation 

0.66 

Mean  income  ($) 

11091 

SOURCE:  Table  28 


Figure  35: 

Distributions  of  income  for  families  of  two  or  more  and  for 
unattached  men,  Ontario  1973 

Source;  Table  30 

Relative  frequency  (%) 


Income  ($’000) 


TABLE  30 

Distribution  of  income  of  family  units  by  family  size,  Ontario  1973  (percentages) 


Income 

All  family 
units 

Families  of 

two  or  more 

Unattached  individuals 

Men  Women 

Zero  or  negative 

2.0 

0.5 

6.2 

5.9 

1-999 

1.9 

0.9 

3.7 

4.8 

1000-1999 

5.8 

1.3 

13.0 

21.1 

2000-2999 

7.2 

2.6 

12.8 

24.2 

3000-3999 

4.5 

3.4 

6.3 

7.9 

4000-4999 

5.2 

4.2 

8.4 

7.6 

5000-5999 

4.4 

3.6 

6.1 

7.2 

6000-7999 

9.0 

8.2 

14.3 

9.2 

8000-9999 

9.5 

10.4 

9.8 

5.5 

10000-11999 

10.6 

12.6 

8.7 

2.6 

12000-14999 

14.6 

18.7 

5.3 

2.1 

15000-24999 

20.8 

27.6 

3.7 

1.7 

25  000  and  over 

4.6 

6.1 

1.5 

0.2 

Total  number 

in  sample 

7624 

5563 

805 

1256 

Proportion  of 

family  units 

100.0 

73.0 

10.5 

16.5 

Median  income  ($) 

10238 

12338 

4934 

2753 

SOURCE:  See  source  to  Table  28. 

TABLE  31 

Income  inequality  measures  for  family  units  by  size  of  family,  Ontario  1973 

All  family 
units 

Families  of 

Unattached  individuals 

Measure 

two  or  more 

Men 

Women 

Shares 

Bottom  10% 

1.2 

2.1 

0.3 

0.5 

Top  10% 

24.5 

22.4 

29.9 

31.1 

Gini  coefficient 

0.374 

0.306 

0.456 

0.453 

Atkinson  index 

e  =  1.05 

0.276 

0.179 

0.629 

0.602 

e  =  1.55 

0.420 

0.275 

0.994 

0.993 

€  =  2.55 

0.655 

0.472 

0.999 

0.999 

Coefficient  of 

variation 

0.66 

0.52 

0.85 

0.87 

Mean  income  ($) 

11091 

13198 

6246 

4039 

SOURCE:  Table  30 


TABLE  32 

Distribution  of  income  among  all  family  units  by  age  of  head,  Ontario  1973  (percentages) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Zero  or  negative 

7.2 

1.2 

0.9 

1.4 

2.7 

1.8 

0.7 

1-999 

5.4 

1.7 

0.7 

1.1 

2.6 

2.9 

0.2 

1000-1999 

9.1 

1.5 

1.2 

2.7 

6.0 

9.2 

18.8 

2000-2999 

5.5 

1.8 

1.1 

1.6 

4.7 

17.7 

30.6 

3000-3999 

6.0 

3.2 

1.7 

2.0 

4.0 

9.6 

10.3 

4000-4999 

8.4 

3.5 

3.6 

2.3 

3.7 

9.0 

11.2 

5000-5999 

8.0 

3.6 

2.7 

2.2 

4.6 

7.2 

6.6 

6000-7999 

12.5 

10.0 

7.5 

6.3 

9.5 

12.3 

8.1 

8000-9999 

12.0 

11.8 

8.9 

10.0 

9.7 

8.4 

4.4 

10000-11999 

9.7 

14.9 

12.2 

10.8 

11.8 

6.0 

2.4 

12000-14999 

9.4 

20.3 

19.6 

16.7 

15.0 

6.4 

2.9 

15000-24999 

6.8 

23.7 

32.6 

33.1 

19.7 

7.4 

2.8 

25000  and  over 

0.0 

2.7 

7.2 

9.9 

6.0 

2.1 

0.9 

Number  in  sample 

763 

1642 

1372 

1264 

1085 

513 

985 

Median  income  ($) 

6463 

11456 

13  370 

13  984 

10430 

4977 

2988 

SOURCE:  See  source  to  Table  28. 


TABLE  33 

Distribution  of  income  among  families  of  two  by  age  of  head,  Ontario  1973  (percentages) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Less  than  1000 

2.8 

1.5 

4.3 

1.2 

1.3 

1.6 

0.0 

1000-1999 

1.9 

2.6 

1.7 

1.6 

2.0 

2.4 

2.5 

2000-2999 

3.2 

2.0 

3.5 

2.0 

3.5 

9.8 

13.4 

3000-3999 

4.5 

1.7 

3.5 

3.6 

3.9 

10.6 

16.3 

4000-4999 

4.5 

2.0 

1.7 

1.6 

3.1 

11.0 

20.2 

5000-5999 

2.3 

2.6 

4.3 

2.0 

3.3 

9.0 

13.1 

6000-7999 

11.3 

7.3 

7.8 

5.2 

11.1 

15.1 

13.6 

8000-9999 

15.8 

4.9 

13.0 

14.2 

11.8 

12.2 

8.5 

10000-11999 

16.3 

10.8 

10.4 

17.4 

15.8 

8.2 

3.8 

12000-14999 

19.0 

20.9 

13.0 

18.6 

19.5 

8.6 

4.4 

15000-24999 

18.6 

39.8 

30.4 

26.3 

19.3 

9.4 

3.3 

25000  and  over 

0.0 

3.8 

6.1 

6.1 

5.5 

2.0 

1.1 

Percentage  of  total 

29.0 

21.0 

8.4 

19.5 

42.1 

47.8 

37.3 

Number  in  sample 

221 

344 

115 

247 

457 

245 

367 

Median  income  ($) 

10465 

14088 

11932 

12176 

11271 

6644 

4880 

SOURCE:  See  source  to  Table  28. 


TABLE  34 

Distribution  of  income  among  families  of  three  or  more  by  age  of  head, 
Ontario  1973  (percentages) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Less  than  1000 

4.0 

2.0 

0.6 

1.2 

1.5 

0.0 

0.0 

1000-1999 

2.7 

0.9 

0.7 

0.4 

2.1 

0.0 

0.0 

2000-2999 

1.3 

1.2 

0.4 

0.7 

1.2 

3.8 

0.0 

3000-3999 

2.6 

2.5 

1.2 

0.8 

1.2 

3.8 

2.0 

4000-4999 

3.9 

2.6 

3.2 

1.4 

3.0 

3.8 

3.9 

5000-5999 

5.9 

2.7 

2.4 

1.6 

1.8 

5.8 

7.8 

6000-7999 

11.8 

8.5 

6.6 

4.8 

4.8 

9.6 

13.7 

8000-9999 

25.7 

12.3 

8.3 

7.8 

8.7 

7.7 

13.7 

10000-11999 

18.4 

17.4 

12.4 

9.5 

10.7 

9.6 

9.8 

12000-14999 

17.8 

23.5 

21.0 

18.4 

19.3 

21.2 

17.6 

15000-24999 

5.9 

23.8 

35.4 

41.1 

34.2 

25.0 

23.5 

25  000  and  over 

0.0 

2.9 

7.9 

12.3 

11.6 

9.6 

7.8 

Percentage  of  total 

19.9 

61.4 

82.6 

66.1 

31.0 

10.1 

5.2 

Number  in  sample 

152 

1008 

1133 

835 

336 

52 

51 

Median  income  ($) 

9367 

12005 

14035 

15826 

14338 

12827 

11795 

SOURCE:  See  source  to  Table  28. 


TABLE  35 

Distribution  of  income  among  unattached  men  by  age,  Ontario  1973  (percentages) 


Income  ($) 

Under  25 

25-34 

35^4 

45-54 

55-64 

65-^9 

70  &  over 

Zero  or  negative 

13.6 

6.6 

1.4 

5.6 

6.3 

1.8 

1.3 

1-999 

8.6 

0.6 

1.4 

2.2 

7.3 

7.3 

0.0 

1000-1999 

11.4 

1.2 

4.1 

12.4 

16.7 

21.9 

27.3 

2000-2999 

7.4 

1.8 

2.7 

4.5 

7.3 

18.2 

42.7 

3000-3999 

OO 

6.0 

4.1 

3.4 

4.2 

10.9 

6.7 

4000-4999 

13.6 

8.4 

9.6 

3.4 

7.3 

3.6 

7.3 

5000-5999 

8.5 

7.2 

2.7 

4.5 

5.2 

9.1 

4.0 

6000-7999 

14.2 

19.2 

16.4 

15.7 

15.6 

16.4 

5.3 

8000-9999 

6.3 

18.0 

12.3 

18.0 

10.4 

5.4 

0.0 

10000-11999 

5.1 

15.1 

15.1 

11.2 

9.4 

3.6 

2.7 

12000-14999 

1.7 

9.6 

17.8 

7.9 

3.1 

0.0 

0.7 

15000-24999 

1.1 

4.8 

8.2 

5.6 

6.3 

1.8 

1.3 

25  000  and  over 

0.0 

1.2 

4.1 

5.6 

1.0 

0.0 

0.7 

Percentage  of  total 

23.1 

10.1 

5.3 

7.0 

8.8 

10.7 

15.2 

Number  in  sample 

176 

166 

73 

89 

96 

55 

150 

Median  income  ($) 

4036 

7893 

9300 

7831 

5182 

3072 

2500 

SOURCE:  See  source  to  Table  28. 
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TABLE  36 

Distribution  of  income  among  unattached  women  by  age,  Ontario  1973  (percentages) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Zero  or  negative 

11.7 

3.2 

17.6 

9.7 

8.2 

3.7 

1.2 

1-999 

9.4 

5.6 

2.0 

4.3 

8.7 

5.6 

0.4 

1000-1999 

19.6 

4.0 

7.8 

16.1 

17.4 

18.0 

32.6 

2000-2999 

9.3 

5.6 

9.8 

5.4 

12.2 

34.2 

45.1 

3000-3999 

7.9 

9.7 

3.9 

6.5 

8.7 

9.3 

7.2 

4000-4999 

11.2 

8.1 

7.8 

10.8 

4.6 

9.3 

5.5 

5000-5999 

15.0 

8.9 

5.9 

6.5 

12.2 

4.3 

1.7 

6000-7999 

12.6 

18.6 

13.7 

12.9 

10.7 

7.4 

3.3 

8000-9999 

2.8 

20.2 

7.8 

10.7 

6.2 

3.7 

1.5 

10000-11999 

0.5 

5.6 

7.8 

5.4 

5.6 

2.5 

0.2 

12000-14999 

0.0 

7.3 

5.9 

4.3 

3.1 

0.6 

0.7 

15000-24999 

0.0 

3.2 

9.8 

5.4 

2.6 

0.6 

0.5 

25000  and  over 

0.0 

0.0 

0.0 

2.2 

0.0 

0.6 

0.0 

Percentage  of  total 

28.0 

7.6 

3.7 

7.4 

18.1 

31.4 

42.3 

Number  in  sample 

214 

124 

51 

93 

196 

161 

417 

Median  income  ($) 

3000 

6504 

5168 

4749 

3413 

2660 

2348 

SOURCE;  See  source  to  Table  28. 


markedly  lower  level  of  inequality.  Median  incomes,  for  example,  are 
$12330  for  families  of  two  or  more  and  only  $4934  for  unattached  men  and 
$2753  for  unattached  women.  As  a  consequence  of  these  great  differences 
in  shape,  much  of  the  further  analysis  in  this  study  on  income  distributions 
of  family  units  will  incorporate  this  disaggregation  by  family  size. 

DIFFERENCES  BYSEX  ANDAGEOFHEAD  OF  FAMILY 

As  was  shown  in  the  previous  chapter,  the  incomes  of  individuals  follow 
systematic  age  patterns,  causing  substantial  income  differences  between  age 
groups.  The  same  is  true  for  family  units.  Tables  32-36  present  summary 
distributions  by  age  for  all  family  units  disaggregated  by  family  size.  It  can 
be  seen  that  the  distributions  tend  to  shift  upward  along  the  income  axis 
until  middle  age  and  then  shift  back  somewhat  until  retirement,  when 
incomes  fall  off  dramatically  -  much  the  same  as  for  individual  men.  This  is 
illustrated  in  part  in  Figure  36,  which  shows  the  cross-section  median 
income  profiles  across  age  groups  to  be  very  distinctly  concave.  It  also 
shows,  however,  how  different  the  profiles  are  for  family  units  of  different 
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Figure  36: 

Median  income  by  age  of  family  head  for  different  sized 
family  units,  Ontario  1973 

Source:  Tables  32-36 


25  Age  of  family  head 

sizes.  Young  families  of  two  tend  to  have  higher  incomes  than  other  young 
family  units.  Among  middle-aged  family  units,  families  with  children  tend 
to  have  higher  incomes  and  unattached  individuals  relatively  low  incomes. 
Beyond  middle  age  all  the  profiles  decline,  but  again  families  receive  sub¬ 
stantially  larger  incomes  than  unattached  individuals  over  sixty-four.  Corre¬ 
sponding  inequality  figures  for  family  units  of  different  sizes  are  provided  in 
Tables  37-41. 

However,  as  family  units  do  not  remain  the  same  size  over  the  life 
cycle,  any  particular  family  unit  is  likely  to  move  between  distributions  as 
it  ages.  This  is  illustrated  in  Figure  37  where  it  can  be  seen,  for  example, 
that  the  proportion  of  family  units  of  three  or  more  increases  with  age 
from  20  per  cent  among  the  youngest  group  to  83  per  cent  among  the 
group  35^4,  and  then  declines  to  only  5  per  cent  among  the  70  and  over 
group.  The  typical  family  tends  to  move  from  the  lower  to  the  upper 
profiles  illustrated  in  Figure  36  as  it  increases  in  size  during  middle  age 
and  then  to  move  back  down  to  lower  profiles  as  the  family  shrinks  again. 
The  result  is  a  profile  for  all  family  units  that  is  much  more  concave  than 
the  component  profiles. 
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TABLE  37 

Income  inequality  measures  for  all  family  units  by  age  of  head,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55—64 

65-69 

70  &  over 

Shares 

Bottom  10% 

1.1 

2.2 

2.5 

1.8 

1.1 

1.7 

2.0 

Top  10% 

22.8 

19.9 

21.6 

22.0 

24.7 

32.8 

33.6 

Gini  Coefficient 

0.369 

0.276 

0.282 

0.306 

0.370 

0.458 

0.438 

Atkinson  index 

p 

II 

0.281 

0.158 

0.151 

0.190 

0.267 

0.318 

0.282 

6  =  1.55 

0.440 

0.253 

0.232 

0.305 

0.431 

0.438 

0.391 

€  =  2.55 

0.699 

0.467 

0.406 

0.551 

0.685 

0.609 

0.518 

Coefficient  of 

variation 

0.63 

0.47 

0.50 

0.54 

0.66 

0.95 

0.92 

Mean  income  (S) 

7263 

11939 

14275 

15016 

11483 

7052 

4675 

SOURCE:  Table  32 

TABLE  38 

Income  inequality  measures  for  families  of  two  by  age  of  head,  Ontario  1973 

Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Shares 

Bottom  10% 

1.6 

1.7 

1.0 

1.9 

1.8 

2.2 

3.0 

Top  10% 

21.6 

19.2 

22.6 

21.8 

23.3 

28.4 

27.2 

Gini  coefficient 

0.306 

0.280 

0.349 

0.300 

0.323 

0.386 

0.338 

Atkinson  index 

e  =  1.05 

0.205 

0.179 

0.286 

0.179 

0.198 

0.237 

0.178 

e  =  1.55 

0.341 

0.298 

0.501 

0.285 

0.304 

0.333 

0.246 

e  =  2.55 

0.625 

0.562 

0.833 

0.515 

0.518 

0.486 

0.359 

Coefficient  of 

variation 

0.51 

0.47 

0.59 

0.52 

0.56 

0.70 

0.67 

Mean  income  ($) 

11013 

14651 

13379 

13825 

12481 

8723 

6206 

SOURCE;  Table  33 
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TABLE  39 

Income  inequality  measures  for  families  of  three  or  more  by  age  of  head,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Shares 

Bottom  10% 

1.5 

2.3 

2.6 

2.7 

1.8 

2.0 

3.0 

Top  lO'Yo 

19.0 

20.8 

20.7 

21.6 

22.7 

23.7 

23.4 

Gini  coefficient 

0.260 

0.278 

0.279 

0.279 

0.311 

0.336 

0.317 

Atkinson  index 

p 

II 

0.211 

0.156 

0.145 

0.145 

0.197 

0.204 

0.162 

e  =  1.55 

0.418 

0.250 

0.221 

0.222 

0.317 

0.308 

0.231 

€  =  2.55 

0.803 

0.466 

0.385 

0.390 

0.575 

0.507 

0.352 

Coefficient  of 

variation 

0.46 

0.47 

0.48 

0.48 

0.54 

0.58 

0.55 

Mean  income  ($) 

9432 

12928 

15487 

17359 

16140 

14277 

13752 

SOURCE;  Table  34 


TABLE  40 

Income  inequality  measures  for  unattached  men  by  age,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Shares 

Bottom  10% 

0.0 

0.7 

1.5 

0.3 

0.1 

1.2 

1.3 

Top  10% 

28.0 

23.3 

25.7 

31.4 

31.6 

26.9 

33.4 

Gini  coefficient 

0.463 

0.327 

0.349 

0.442 

0.483 

0.418 

0.406 

Atkinson  index 

e  =  1.05 

0.797 

0.547 

0.237 

0.655 

0.664 

0.321 

0.294 

e  =  1.55 

0.997 

0.994 

0.370 

0.997 

0.994 

0.482 

0.435 

6  =  2.55 

0.999 

0.999 

0.629 

0.999 

0.999 

0.735 

0.702 

Coefficient  of 

variation 

0.83 

0.60 

0.63 

0.81 

0.87 

0.77 

0.92 

Mean  income  ($) 

4329 

8392 

10202 

8768 

6257 

4134 

3362 

SOURCE;  Table  35 
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TABLE  41 

Income  inequality  measures  for  unattached  women  by  age,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Shares 

Bottom  10% 

0.0 

0.6 

0.0 

0.0 

0.1 

1.3 

1.4 

Top  10% 

24.6 

23.5 

31.8 

33.5 

30.4 

30.9 

28.0 

Gini  coefficient 

0.437 

0.350 

0.509 

0.498 

0.479 

0.413 

0.344 

Atkinson  index 

P 

II 

0.737 

0.348 

0.867 

0.692 

0.642 

0.309 

0.246 

e  =  1.55 

0.993 

0.661 

0.998 

0.988 

0.986 

0.475 

0.394 

e  =  2.55 

0.999 

0.941 

0.999 

0.999 

0.999 

0.764 

0.692 

Coefficient  of 

variation 

0.74 

0.63 

0.91 

0.94 

0.88 

0.86 

0.71 

Mean  income  ($) 

3410 

6768 

6553 

6168 

4629 

3642 

2699 

SOURCE:  Table  36 


One  of  the  principal  findings  of  the  last  chapter  was  the  very  great 
differences  between  individual  men’s  and  women’s  incomes.  A  similar  pat¬ 
tern  holds  in  the  case  of  family  units  when  classified  according  to  the  sex  of 
the  head.  As  can  be  seen  in  Tables  42  and  43  female-headed  households 
constitute  only  about  one-fifth  of  all  family  units,  and  their  incomes  are 
generally  much  lower  than  those  for  family  units  with  a  male  head.  The 
median  income  for  the  former  is  $3202  compared  to  $11  854  for  the  latter. 
It  is  apparent,  then,  that  the  economic  role  of  the  woman  in  a  family  is 
likely  to  have  a  substantial  effect  on  the  economic  status  of  the  family  unit, 
and  it  is  to  this  that  we  now  turn  in  more  detail. 

DIFFERENT  CHARACTERISTICS  OF  FAMILIES 

Family  units  differ  in  a  wide  range  of  characteristics,  one  of  the  most 
important  of  which  is  the  working  status  of  the  wife  and  other  family  mem¬ 
bers.  Table  44  shows  the  median  family  incomes  by  number  of  income 
recipients  within  the  family  unit  and  by  age  of  head.  Not  surprisingly,  addi¬ 
tional  income  recipients  within  the  family  on  average  result  in  a  substan¬ 
tially  higher  family  income,  particularly  in  later  middle  age.  Just  as  the 
family  size  varies  systematically  over  the  life  cycle  of  the  family,  so  also 
does  the  average  number  of  income  recipients.  Table  45  shows  the  percent¬ 
age  of  family  units  within  given  age  groups  that  have  different  numbers  of 
income  recipients  (within  any  age  group,  the  percentages  fall  short  of 


Figure  37: 

Percentage  breakdown  of  family  units  by  family  size  for 
different  ages  of  family  head,  Ontario  1973 
Source:  Table  32-36 
Cumulative  100 1  i . i  ^ 


Less  25-34  35-44  45-54  55-64  65-69  70  and  over 

than  25  Age  of  family  head 
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TABLE  42 

Distribution  of  income  among  family  units  by  sex  of  family  head, 
Ontario  1973  (percentages) 


Income  ($) 

Male  head 

Female  head 

Under  1000 

2.1 

10.2 

1000-1999 

2.6 

17.6 

2000-2999 

3.6 

20.5 

3000-3999 

3.3 

8.6 

4000-4999 

4.3 

8.4 

5000-5999 

3.6 

7.4 

6000-7999 

8.8 

9.9 

8000-9999 

10.2 

7.0 

10000-11999 

12.4 

3.8 

12000-14999 

17.7 

3.2 

15000-24999 

25.6 

3.1 

25000  or  more 

5.8 

0.4 

Percentage  of  total 

78.6 

21.4 

Number  in  sample 

5993 

1631 

Median  income  ($) 

11854 

3202 

SOURCE;  See  source  to  Table  28. 


TABLE  43 

Income  inequality  measures  for  family  units  by  sex  of  head,  Ontario  1973 


Measure 

Male  head 

Female  head 

Shares 

Bottom  10% 

1.4 

0.6 

Top  10% 

22.6 

31.9 

Gini  coefficient 

0.337 

0.464 

Atkinson  index 

e  =  1.05 

0.230 

0.447 

e  =  1.55 

0.366 

0.756 

€  =  2.55 

0.625 

0.966 

Coefficient  of  variation 

0.58 

0.89 

Mean  income  ($) 

12994 

4779 

SOURCE;  Table  42 
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TABLE  44 

Median  income  of  family  units  by  number  of  income  recipients  and  age  of  family  head, 
Ontario  1973  (dollars) 


Number  of  persons 
with  income 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

One 

4565 

9184 

10899 

9047 

6513 

3  283 

2424 

Two 

11213 

13999 

14944 

14638 

12912 

7621 

5046 

Three  or  more 

n.a. 

n.a. 

17900 

18905 

17730 

15436 

13009 

All  family  units 

6068 

11563 

13445 

13733 

10423 

4977 

2988 

NOTE:  n.a.  means  reliable  estimate  not  available. 
SOURCE:  See  source  to  Table  28. 


summing  to  one  hundred  by  the  proportion  of  family  units  with  no  income 
recipients).  As  can  be  seen  in  Figure  38,  the  average  number  of  income 
recipients  generally  increases  with  age  until  age  45  to  54  and  then  declines. 
The  greatest  relative  changes  occur  in  the  three-or-more-recipient  category, 
which  peaks  in  the  45  to  54  age  group,  while  the  proportion  of  family  units 
with  only  a  single  income  recipient  (49  per  cent  of  the  total)  troughs  in  the 
same  age  interval. 

As  expected,  the  working  status  of  a  wife  in  particular  seems  to  be  highly 
correlated  with  family  incomes.  Table  46  presents  median  income  figures 
for  husband-wife  families  by  working  status  of  the  wife.  About  60  per  cent 
of  such  families  did  not  have  a  working  wife,  while  40  per  cent  did  in  1973. 
The  median  income  for  the  first  group  was  $11323,  while  that  for  the  sec¬ 
ond  was  $14722,  a  difference  of  over  $3000. 

One  of  the  principal  factors  related  to  a  wife’s  labour  market  activity  is 
whether  or  not  the  family  has  children  at  home.  As  shown  in  Table  47  the 
presence  of  children  under  16  does  tend  to  result  in  somewhat  lower 
median  family  incomes  (again  among  husband-wife  families)  although  this 
difference  diminishes  with  age  and  may  even  reverse  itself  among  upper 
age  groups. 

What  is  the  average  contribution  of  a  wife  to  a  family’s  total  income? 
The  mean  incomes  of  wives  are  shown  in  Table  48  along  with  the  mean 
incomes  of  heads  of  family  units  by  age.  Mean  incomes  of  wives  can  be 
seen  to  peak  at  about  $2100  among  young  families  and  then  decline  (cross- 
sectionally)  with  age.  Also  presented  are  mean  incomes  for  other  family 
recipients  (such  as  teenage  children),  and  these  can  be  seen  to  peak  at 


TABLE  45 

Percentage  of  Limily  units  with  different  numbers  of  income  recipients  by  age  of  family  head,  Ontario  1973 
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TABLE  46 

Median  income  of  husband-wife  families  by  working  status  of  wife,  Ontario  1973 


Median  income  ($) 

Percentage 

Wife  employed 

14722 

40.3 

Wife  not  employed 

11323 

59.7 

Total 

12  807 

100.0 

SOURCE;  See  source  to  Table  28. 


TABLE  47 

Median  income  of  husband-wife  families  by  age  of  head  and  children  less  than  sixteen, 
Ontario  1973  (dollars) 


Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

With  children 
under  16 

9630 

12463 

14283 

14922 

12875 

n.a. 

n.a. 

No  children 
under  16 

11 114 

14860 

15947 

15975 

12  550 

7352 

4049 

NOTE:  n.a.  means  reliable  estimates  not  available. 
SOURCE;  See  source  to  Table  28. 

TABLE  48 

Mean  income  among  husband-wife  families  of  family  head  and  wife  by  age  of  family  head, 
Ontario  1973  (dollars) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Family  head 
Wife 

Other  family 
members 

5378 

1354 

n.a. 

9740 

2123 

n.a. 

11749 

1843 

478 

10932 

1830 

1775 

8754 

1332 

1339 

5363 

896 

623 

3343 

741 

629 

Total  family 
income 

6735 

11863 

14070 

14536 

1 1  425 

6882 

4713 

NOTE:  n.a.  means  reliable  estimates  not  available. 
SOURCE;  See  source  to  Table  28. 
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Figure  38: 

Proportions  of  family  units  with  different  number  of  income  recipients  by 
age  of  family  head,  Ontario  1973 


Source:  Table  45 


25  Age  of  family  head 


about  $1800  in  the  age  of  family  head  interval  45  to  54  and  decline  there¬ 
after  as  older  children  leave  the  family.  It  should  be  emphasized,  however, 
that  these  figures  are  averages  of  quite  varied  incomes,  including  many 
zero-incomes  and  a  few  high  incomes. 

The  incomes  of  family  units  also  differ  according  to  the  class  of  worker  to 
which  the  family  head  belongs  (see  Tables  49  and  50).  The  incomes  of 
family  units  whose  heads  were  self-employed  at  the  time  of  survey  or  most 
recent  job  are  less  equally  distributed  than  those  headed  by  employees,  as  is 
shown  by  the  higher  proportions  of  incomes  at  both  the  top  and  bottom 
intervals  of  the  former  distribution.  The  median  income  of  family  units 
headed  by  employees  ($12374)  is  higher  than  that  for  family  units  with 
heads  who  are  self-employed  ($10010).  About  25  per  cent  of  family  units 
have  heads  who  are  not  even  in  the  labour  force  at  the  time  of  survey 
largely  because  they  are  very  young  and  still  in  school  or  university  or 
because  they  are  older  and  retired,  and  as  might  be  expected  these  family 


164  Distribution  of  income  and  wealth  in  Ontario 


TABLE  49 

Distribution  of  income  among  family  units  by  class  of  worker  of  family  head, 
Ontario  1973  (percentages) 


Income  ($) 

Paid  employee 

Self-employed 

Not  in 
labour  force 

Under  1000 

1.7 

3.3 

9.1 

1000-1999 

1.7 

3.0 

17.0 

2000-2999 

1.5 

4.9 

22.7 

3000-3999 

2.4 

3.6 

10.1 

4000-4999 

3.1 

5.7 

10.3 

5000-5999 

3.8 

4.8 

5.9 

6000-7999 

8.9 

13.8 

7.8 

8000-9999 

10.9 

10.8 

5.3 

10000-11999 

13.5 

9.3 

3.4 

12000-14999 

19.2 

11.6 

3.7 

15000-24999 

27.7 

19.3 

3.6 

25000  and  over 

5.4 

9.8 

1.0 

Percentage  of  total 

66.3 

8.0 

25.6 

Number  in  sample 

5053 

610 

1954 

Median  income  ($) 

12374 

10010 

3113 

SOURCE:  See  source  to  Table  28. 


TABLE  50 

Income  inequality  measures  for  family  units  by  class  of  worker  of  head,  Ontario  1973 


Measure 

Paid  employee 

Self-employed 

Not  in 
labour  force 

Shares 

Bottom  10% 

1.9 

1.1 

0.7 

Top  10% 

21.6 

27.0 

35.0 

Gini  coefficient 

0.308 

0.403 

0.480 

Atkinson  index 

e  =  1.05 

0.188 

0.309 

0.442 

II 

0.300 

0.481 

0.723 

e  =  2.55 

0.540 

0.760 

0.954 

Coefficient  of  variation 

0.53 

0.71 

0.97 

Mean  income  ($) 

13612 

12580 

4925 

SOURCE:  Table  49 
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TABLE  51 

Distribution  of  income  among  family  units  by  type  of  residence, 
Ontario  1973  (percentages) 


Income  ($) 

Non-farm 

Farm 

Less  than  1000 

3.7 

5.7 

1000-1999 

5.7 

8.2 

2000-2999 

7.0 

9.8 

3000-3999 

4.4 

5.3 

4000-4999 

5.1 

6.3 

5000-5999 

4.4 

4.9 

6000-7999 

8.8 

11.4 

8000-9999 

9.5 

9.2 

10000-11999 

10.7 

8.1 

12000-14999 

14.8 

11.4 

15000-24999 

21.3 

13.6 

25000  and  over 

4.5 

6.1 

Percentage  of  non-farm  and  farm 

93.6 

6.4 

Number  in  sample 

7133 

491 

Median  income  ($) 

10251 

7718 

SOURCE:  See  source  to  Table  28. 


TABLE  52 

Income  inequality  measures  for  family  units  by  type  of  residence, 
Ontario  1973 


Measure 

Non-farm 

Farm 

Shares 

Bottom  10% 

1.0 

0.6 

Top  10% 

24.7 

29.7 

Gini  coefficient 

0.390 

0.456 

Atkinson  index 

6  =  1.05 

0.313 

0.409 

e  =  1.55 

0.489 

0.632 

6  =  2.55 

0.758 

0.888 

Coefficient  of  variation 

0.67 

0.81 

Mean  income  ($) 

11321 

9926 

SOURCE:  Table  51 
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TABLE  53 

Median  income  of  family  units  by  size  of  urban  area,  Ontario  1973  (dollars) 


Median  income  ($) 

Percentage 

Rural  area 

8869 

19.3 

Urban:  1000-14999 

8599 

12.2 

Urban:  15000-29999 

9182 

4.2 

Urban:  30000-99999 

10914 

8.4 

Urban:  100000  and  over 

10842 

55.8 

Total 

10103 

100.0 

SOURCE:  See  source  to  Table  28. 


units  have  much  lower  incomes  than  family  units  with  heads  in  the  labour 
force. 

The  distinction  between  farm  and  non-farm  family  residence  is  also 
important.  As  Tables  51  and  52  show,  incomes  of  farm  family  units  are 
generally  lower  than  for  non-farm  family  units  (median  of  $7718  and 
$10251  respectively).  At  the  same  time  there  is  a  slightly  higher  proportion 
of  very  high-income  farming  units  than  of  non-farm  units,  so  that  over-all 
income  inequality  is  higher  for  farm  family  units  than  for  non-farm  family 
units. 

Finally,  one  may  inquire  into  the  differences  in  incomes  according  to  the 
size  of  the  urban  or  non-urban  areas  in  which  the  family  units  live.  Table 
53  shows  that  in  1973  about  one-fifth  of  family  units  lived  in  rural  areas  and 
had  a  median  income  of  $8869,  and  the  rest  lived  in  urban  areas  of  varying 
sizes  and  had  generally  higher  incomes.  Over  half  of  all  family  units  lived  in 
cities  of  100000  and  had  a  median  income  of  $10842.  However,  although 
incomes  tend  to  rise  with  size  of  urban  area,  the  increase  is  not  uniform:  for 
example,  urban  areas  of  30000  to  100000  have  a  slightly  higher  median 
income  than  the  largest  cities. 

EDUCATION  AND  OCCUPATION  OF  HEAD  OF  FAMILY 

In  the  last  chapter  we  saw  that  individual  incomes  varied  quite  substantially 
with  education  levels  and  occupation.  A  similar  pattern  also  holds  in  the 
case  of  family  income.  Since  these  relationships  have  been  discussed  in 
some  detail  already,  I  shall  simply  sketch  the  general  findings  here. 


TABLE  54 

Distribution  of  income  of  family  units  by  education  level  of  family  head,  Ontario  1973  (percentages) 
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Tables  54  and  55  describe  the  distribution  of  incomes  of  family  units 
according  to  the  education  level  of  the  family  head.  As  we  have  seen,  there 
is  often  more  than  one  income  recipient  in  a  family  and  spouses  do  not 
always  have  similar  education  backgrounds;  consequently,  while  incomes 
generally  tend  to  increase  with  the  educational  attainment  of  the  family 
head,  the  relationship  is  not  quite  so  straightforward.  As  can  be  seen  from 
Table  54,  62.5  per  cent  of  family  heads  did  not  complete  high  school,  and 
the  5  per  cent  with  less  than  grade  five  education  generally  have  very  low 
incomes.  Those  with  post-secondary  non-university  training  tend  to  have 
slightly  lower  incomes  than  those  who  completed  high  school.  Those  with 
some  (but  not  completed)  university  education  receive  incomes  with  about 
the  same  median  level  as  those  who  completed  high  school,  but  with  rather 
larger  dispersion.  Those  who  completed  university  again  have  substantially 
higher  median  family  incomes  ($16700)  than  those  who  only  completed 
high  school  or  did  some  university  work  ($12100). 

Occupational  income  differences  for  family  units  also  follow  roughly 
similar  patterns  to  those  for  individual  men.  Tables  56  and  57  provide  sum¬ 
mary  distributions  of  incomes  for  family  units  by  occupation  group  of  the 
family  head.^  As  can  be  seen,  primary,  clerical,  and  services  generally  tend 
to  have  somewhat  lower  median  incomes  (about  $8000  to  $10000), 
although  the  primary  group  has  a  substantial  amount  of  income  dispersion 
as  well.  Transportation,  manufacturing,  mining  and  processing,  sales,  and 
construction  groups  tend  to  fall  in  the  intermediate  income  ranges  (with 
median  incomes  of  about  $12000  to  $13000),  but  sales  shows  a  relatively 
large  dispersion  of  incomes.  At  the  top  end  occur  professional  services  and 
managerial  and  administrative  occupations,  which  have  median  incomes  of 
about  $13  500  and  $18000  respectively;  professional  services  also  has  a  fair 
amount  of  income  dispersion.  In  summary,  then,  education  and  occupation 
of  family  heads  can  be  seen  to  be  associated  with  systematic  and  fairly 
substantial  family  income  differentials  across  the  population. 

SOURCES  OF  INCOME  BY  AGE  AND  INCOME 

Different  income  sources  were  shown  in  the  preceding  chapter  to  be  distri¬ 
buted  in  markedly  different  fashions,  and  the  same  is  true  for  incomes  of 

2  It  should  be  noted  that  occupation  categories  refer  to  occupations  of  family  heads  at  the 
time  of  the  survey  in  1974  or  in  the  most  recent  job  held.  Income  figures,  on  the  other 
hand,  refer  to  incomes  of  family  units  received  during  the  previous  calendar  year,  1973. 
The  same  applies  to  the  results  in  Tables  49  and  50  for  class  of  worker. 
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TABLE  56 

Distribution  of  income  of  family  units  by  type  of  occupation  of  family  head, 
Ontario  1973  (percentages) 


Managerial  &  Professional  Mining  & 

Income  ($)  administrative  services  Construction  Sales  processing 


Less  than  1000 

0.9 

3.4 

0.4 

0.9 

1.0 

1000-1999 

0.4 

1.6 

1.2 

2.1 

0.5 

2000-2999 

0.4 

1.1 

0.5 

3.3 

0.8 

3000-3999 

0.2 

1.9 

0.7 

2.8 

1.5 

4000-4999 

0.0 

2.9 

3.5 

2.2 

2.0 

5000-5999 

0.9 

2.4 

2.8 

3.5 

2.7 

6000-7999 

2.0 

8.1 

9.4 

9.8 

8.4 

8000-9999 

4.4 

10.4 

10.9 

8.9 

12.6 

10000-11999 

9.4 

9.6 

14.4 

11.3 

14.5 

12000-14999 

19.1 

16.7 

22.5 

18.7 

23.5 

15000-24999 

40.1 

31.5 

29.4 

28.4 

29.5 

25000  and  over 

22.0 

10.2 

4.3 

8.0 

3.2 

Percentage  of  total 

C/1 

bo 

10.9 

7.4 

7.1 

8.7 

Number  in  sample 

446 

832 

564 

539 

664 

Median  income  ($) 

18041 

13526 

12826 

12825 

12778 

SOURCE:  See  source  to  Table  28. 


TABLE  57 

Income  inequality  measures  for  family  units  by  occupation  of  head,  Ontario  1973 


Measure 

Managerial  & 
administrative 

Professional 

services 

Construction 

Sales 

Mining  & 
processing 

Shares 

Bottom  10% 

3.3 

1.4 

2.9 

1.9 

2.9 

Top  10% 

22.0 

23.5 

20.1 

23.1 

20.0 

Gini  coefficient 

0.272 

0.336 

0.271 

0.326 

0.265 

Atkinson  index 

e  =  1.05 

0.129 

0.250 

0.134 

0.196 

0.129 

e  =  1.55 

0.191 

0.428 

0.205 

0.299 

0.199 

e  =  2.55 

0.318 

0.760 

0.355 

0.501 

0.351 

Coefficient  of 

variation 

0.48 

0.58 

0.46 

0.56 

0.44 

Mean  income  ($) 

20023 

15181 

13930 

14576 

13807 

SOURCE:  Table  56 
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TABLE  56  (continued) 


Manufacturing 

Transportation 

Services 

Clerical 

Primary 

Not  in 
labour  force 

1.4 

0.9 

3.9 

2.5 

5.5 

9.1 

2.5 

0.7 

3.4 

3.5 

6.3 

17.0 

1.2 

1.0 

3.2 

3.2 

6.7 

22.7 

2.0 

1.9 

6.4 

3.9 

5.6 

10.1 

2.8 

3.1 

8.0 

4.8 

6.7 

10.3 

2.8 

4.4 

5.5 

9.4 

6.3 

5.9 

9.5 

9.9 

9.2 

14.7 

14.8 

7.8 

10.9 

12.4 

10.5 

15.1 

13.0 

5.3 

15.8 

16.5 

13.8 

14.2 

8.9 

3.4 

21.9 

19.4 

14.2 

12.3 

10.0 

3.7 

27.0 

27.0 

20.8 

14.2 

11.9 

3.6 

2.5 

2.7 

1.1 

2.2 

4.4 

1.0 

8.6 

7.7 

6.9 

7.7 

3.5 

25.6 

653 

588 

528 

585 

270 

1954 

12170 

11896 

9983 

9013 

7735 

3113 

TABLE  57  (continued) 

Manufacturing 

Transportation 

Services 

Clerical 

Primary 

Not  in 
labour  force 

2.1 

2.7 

1.2 

1.5 

0.7 

0.7 

20.6 

20.6 

23.9 

24.8 

28.6 

35.0 

0.287 

0.281 

0.364 

0.344 

0.421 

0.480 

0.168 

0.144 

0.277 

0.231 

0.368 

0.442 

0.270 

0.219 

0.450 

0.366 

0.600 

0.723 

0.501 

0.377 

0.750 

0.635 

0.884 

0.954 

0.48 

0.47 

0.60 

0.59 

0.75 

0.97 

13032 

13129 

10769 

10279 

9467 

4925 

172  Distribution  of  income  and  wealth  in  Ontario 


TABLE  58 

Distribution  of  income  among  family  units  by  major  source  of  income, 
Ontario  1973  (percentages) 


Income  ($) 

Wages  & 
salaries 

Self-employment 

income 

Government 

transfers 

Investment 

income 

Pension, 

etc. 

Less  than  1000 

1.0 

2.4 

5.5 

4.9 

0.5 

1000-1999 

2.1 

3.6 

25.5 

3.8 

2.5 

2000-2999 

1.5 

4.5 

34.0 

12.8 

12.0 

3000-3999 

2.3 

5.4 

12.2 

10.5 

10.5 

4000-4999 

3.1 

8.1 

11.4 

10.9 

15.5 

5000-5999 

3.7 

4.8 

5.6 

10.9 

10.5 

6000-7999 

9.4 

15.6 

3.9 

10.5 

20.5 

8000-9999 

11.5 

9.3 

1.0 

9.8 

12.0 

10000-11999 

13.5 

8.1 

0.6 

5.3 

7.5 

12000-14999 

18.9 

12.3 

0.3 

8.6 

3.5 

15000-24999 

27.3 

16.9 

0.1 

7.1 

4.5 

25000  and  over 

5.6 

8.7 

0.0 

4.9 

0.5 

Percentage  of  total 

72.0 

4.4 

15.0 

3.5 

2.6 

Number  in  sample 

5488 

332 

1145 

266 

200 

Median  income  ($) 

12293 

8907 

2559 

5650 

5856 

SOURCE:  See  source  to  Table  28. 

TABLE  59 

Income  inequality  measures  for  family  units  by  major  source  of  income,  Ontario  1973 

Measure 

Wages  & 
salaries 

Self-employment 

income 

Government 

transfers 

Investment 

income 

Pension, 

etc. 

Shares 

Bottom  10% 

2.1 

1.2 

2.5 

1.2 

2.8 

Top  10% 

21.6 

27.9 

23.2 

32.7 

24.8 

Gini  coefficient 

0.306 

0.412 

0.316 

0.448 

0.324 

Atkinson  index 

e  =  1.05 

0.177 

0.307 

0.174 

0.332 

0.173 

e  =  1.55 

0.275 

0.465 

0.261 

0.474 

0.249 

e  =  2.55 

0.482 

0.728 

0.432 

0.699 

0.385 

Coefficient  of 

variation 

0.52 

0.73 

0.58 

0.85 

0.61 

Mean  income  ($) 

13  584 

11866 

2954 

8209 

6799 

SOURCE:  Table  58 
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TABLE  60 

Proportions  of  family  units  with  different  major  sources  of  income  by  age  of  family  head, 
Ontario  1973 


Major  source 
of  income 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

No  income  (1.9)^ 

7.1 

1.2 

0.8 

1.2 

2.7 

1.6 

0.7 

Wages  and 

salaries  (72.0) 

87.2 

91.3 

88.6 

86.1 

72.8 

26.7 

9.4 

Self-employment 

income  (4.4) 

1.3 

2.9 

5.9 

6.9 

5.5 

4.5 

2.4 

Government 

transfers  (15.0) 

3.8 

3.9 

3.8 

4.1 

7.3 

40.7 

67.0 

Investment 

income  (3.5) 

0.3 

0.1 

0.4 

0.9 

6.5 

10.3 

12.2 

Pensions,  etc.  (2.6) 

0.1 

0.0 

0.1 

0.5 

4.1 

14.6 

7.3 

Other  (0.7) 

0.3 

0.7 

0.4 

0.3 

1.0 

1.6 

0.9 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

a  Figures  in  parentheses  are  average  proportions  over  all  age  groups  together. 
SOURCE:  See  source  to  Table  28. 


family  units.  Tables  58  and  59  presents  distributions  for  each  of  five  main 
sources  of  income.  Wages  and  salaries  are  the  major  source  of  income  for 
72  per  cent  of  family  units  compared  to  15  per  cent  for  government  trans¬ 
fers,  4.4  per  cent  for  self-employment  income,  3.5  per  cent  for  investment 
income,  and  2.6  per  cent  for  pension  and  other  income.  It  is  apparent  that 
the  distributions  of  family  income  by  major  source  of  income  are  radically 
different  in  shape.  The  distribution  for  those  whose  major  source  is  self- 
employment  income  has  a  substantially  lower  median  and  higher  dispersion 
than  that  for  wage  and  salary  income.  The  distributions  corresponding  to 
investment  income  and  to  pensions  and  other  income  sources  have  similar 
medians  (substantially  below  those  for  wage  and  salary  and  self-employ¬ 
ment  income),  but  the  latter  distribution  is  much  more  evenly  distributed 
with  a  smaller  dispersion.  The  distribution  of  income  among  those  whose 
major  source  of  income  is  government  transfers  shows  the  greatest  propor¬ 
tion  in  the  lower  income  ranges  and  has  a  correspondingly  low  median 
income  of  only  about  $2500. 
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Figure  39: 

Percentage  of  family  units  with  different  major  sources  of 
income  by  age  of  family  head,  Ontario  1973 

Source:  Table  60 


Percentage  of  family  units 


than  25  64  69  Age  of  head 


Not  only  do  these  distributions  differ  substantially  in  shape,  but  they  also 
contain  very  different  mixes  of  age  groups.  This  is  illustrated  in  Table  60 
and  the  corresponding  Figure  39,  which  show  how  major  income  sources 
differ  across  family  units  of  different  age  groups.  Wages  and  salaries  as  a 
major  source  of  income  reach  a  peak  of  91  per  cent  of  family  units  for  the 
group  aged  25  to  34  and  then  steadily  decline  to  less  than  10  per  cent  for 
the  elderly  group  70  and  over.  Self-employment  as  a  major  income  source 
peaks  later  in  the  age  interval  45  to  54,  and  then  also  declines  as  retirement 
age  is  reached.  Government  transfers  as  a  major  source  of  income  remain 
fairly  constant  at  about  4  per  cent  of  family  units  until  retirement  age  is 
reached,  at  which  time  it  shoots  up  above  50  per  cent  of  family  units. 
Investments  are  also  the  principal  source  of  income  for  an  extremely  small 
proportion  of  family  units  until  retirement  age  is  reached  when  it  rises  to 
10-12  per  cent  of  family  units.  Similarly,  pensions  and  other  income  peak 
at  about  16  per  cent  of  family  units  in  the  65-69  age  interval,  but  then 
decline  among  the  70-and-over  group.  Those  with  no  family  income  at  all 
occur  largely  among  the  very  young.  The  major  income  source  can  thus  be 
seen  to  change  quite  substantially  over  the  life  cycle  of  the  family  unit. 
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TABLE  61 

Mean  income  sources  by  age  and  family  size,  Ontario  1973  (dollars) 


Income  source 

Under  25 

25-34 

35-44 

45-54 

55-64 

65-69 

70  &  over 

Family  size  three  or  more 

Earnings 

8607 

11736 

13937 

15  208 

13  993 

9047 

n.a. 

Transfers 

518 

500 

558 

529 

505 

2  241 

n.a. 

Investment 

55 

192 

338 

722 

1  161 

2376 

n.a. 

Total  income 

9179 

12428 

14832 

16458 

15659 

13  664 

n.a. 

Family  size  two 

Earnings 

9926 

13452 

12020 

12178 

10167 

3290 

1492 

Transfers 

276 

234 

387 

381 

362 

2075 

2697 

Investment 

no 

226 

355 

795 

1843 

2857 

2088 

Total  income 

10312 

13912 

12  762 

13353 

12372 

8222 

6277 

Unattached  men 

Earnings 

3945 

7849 

9590 

8198 

5001 

1338 

518 

Transfers 

177 

114 

65 

255 

349 

1425 

1636 

Investment 

137 

187 

236 

298 

802 

1317 

1229 

Total  income 

4259 

8150 

9891 

8751 

6152 

4080 

3383 

Unattached  women 

Earnings 

3267 

6141 

5485 

5348 

2551 

439 

26 

Transfers 

51 

142 

145 

224 

478 

1433 

1606 

Investment 

23 

273 

447 

385 

1514 

1737 

1060 

Total  income 

3341 

6556 

6077 

5957 

4542 

3608 

2692 

NOTE:  n.a.  means  reliable  estimates  not  available. 
SOURCE;  See  source  to  Table  28. 


Another  way  of  looking  at  changes  in  income  from  different  sources 
across  ages  is  to  examine  mean  income  from  different  sources  tabulated 
according  to  age  group  as  in  Table  61  for  different  family  sizes.  As  can  be 
seen,  earnings  (i.e.  wage  and  salary  plus  self-employment  income)  have 
their  standard  concave  shape  across  age  groups.  Transfers  are  relatively 
unimportant  until  65  and  over.  And  ‘investment  income’  (i.e.,  investment 
income  in  Table  60  plus  pension  and  other  income)  starts  very  low  and 
increases  steadily  until  retirement  age  when  it  starts  to  decline  by  age  70 
and  over  as  accumulated  assets  are  run  down.  Again,  the  same  pattern 
emerges  as  in  Figure  39. 

Finally,  what  is  the  pattern  of  income  source  receipts  by  income  class 
instead  of  by  age?  Results  for  this  question  are  presented  in  Table  62, 
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TABLE  62 

Percentage  of  income  sources  by  income  and  family  size,  Ontario  1973 


Income  ($) 

Mean  total 
family  income  ($) 

Earnings 

Government 

transfers 

Investment 

income 

Family  size  three  or  more 

1-499 

217 

0.02 

0.94 

0.04 

500-999 

763 

0.32 

0.68 

0.00 

1000-1499 

1  181 

0.64 

0.31 

0.05 

1500-1999 

1784 

0.45 

0.38 

0.17 

2000-2999 

2  599 

0.50 

0.43 

0.06 

3000-3999 

3  505 

0.47 

0.48 

0.05 

4000-4999 

4472 

0.59 

0.35 

0.07 

5000-5999 

5  562 

0.74 

0.22 

0.03 

6000-6999 

6536 

0.85 

0.12 

0.03 

7000-7999 

7585 

0.86 

0.09 

0.04 

8000-8999 

8  500 

0.88 

0.08 

0.04 

9000-9999 

9492 

0.92 

0.05 

0.03 

10000-11999 

10975 

0.93 

0.05 

0.02 

12000-14999 

13423 

0.94 

0.04 

0.03 

15000-24999 

18685 

0.95 

0.02 

0.03 

25000  and  over 

32091 

0.92 

0.01 

0.07 

Family  size  two 

1-499 

258 

0.46 

0.48 

0.07 

500-999 

831 

0.21 

0.61 

0.18 

1000-1499 

1231 

0.50 

0.39 

0.11 

1500-1999 

1761 

0.29 

0.60 

0.11 

2000-2999 

2488 

0.15 

0.74 

0.10 

3000-3999 

3  540 

0.23 

0.60 

0.17 

4000-4999 

4466 

0.21 

0.54 

0.25 

5000-5999 

5440 

0.35 

0.34 

0.31 

6000-6999 

6444 

0.59 

0.19 

0.22 

7000-7999 

7511 

0.65 

0.17 

0.19 

8000-8999 

8  524 

0.74 

0.10 

0.16 

9000-9999 

9480 

0.76 

0.10 

0.14 

10000-11999 

10924 

0.85 

0.05 

0.10 

12000-14999 

13501 

0.88 

0.04 

0.09 

15000-24999 

18452 

0.91 

0.02 

0.07 

25000  and  over 

33  729 

0.80 

0.02 

0.18 

Unattached  men 

\-A99 

184 

0.26 

0.11 

0.63 

500-999 

708 

0.32 

0.44 

0.24 

1000-1499 

1235 

0.22 

0.71 

0.07 

1500-1999 

1795 

0.41 

0.52 

0.07 

2000-2999 

2360 

0.20 

0.64 

0.16 
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TABLE  62  (continued) 


Income  ($) 

Mean  total 
family  income  ($) 

Earnings 

Government 

transfers 

Investment 

income 

3000-3999 

3  550 

0.60 

0.21 

0.19 

4000-4999 

4485 

0.71 

0.13 

0.16 

5000-5999 

5444 

0.79 

0.10 

0.11 

6000-6999 

6347 

0.86 

0.07 

0.07 

7000-7999 

7520 

0.87 

0.04 

0.08 

8000-8999 

8531 

0.94 

0.02 

0.04 

9000-9999 

9455 

0.97 

0.01 

0.02 

10000-11999 

10896 

0.92 

0.01 

0.07 

12000-14999 

13335 

0.92 

0.01 

0.07 

15000-24999 

17939 

0.91 

0.01 

0.08 

25  000  and  over 

32195 

0.89 

0.01 

0.11 

Unattached  women 

1-499 

240 

0.53 

0.31 

0.15 

500-999 

749 

0.44 

0.40 

0.16 

1000-1499 

1235 

0.19 

0.74 

0.07 

1500-1999 

1772 

0.24 

0.66 

0.10 

2000-2999 

2349 

0.13 

0.65 

0.22 

3000-3999 

3478 

0.46 

0.24 

0.29 

4000-4999 

4528 

0.56 

0.17 

0.26 

5000-5999 

5433 

0.68 

0.07 

0.20 

6000-6999 

6454 

0.75 

0.07 

0.17 

7000-7999 

7446 

0.73 

0.04 

0.23 

8000-8999 

8413 

0.73 

0.04 

0.23 

9000-9999 

9422 

0.81 

0.04 

0.15 

10000-11999 

10745 

0.75 

0.03 

0.22 

12000-14999 

13388 

0.72 

0.04 

0.24 

15000-24999 

17077 

0.62 

0.04 

0.34 

25000  and  over 

28978 

0.62 

0.01 

0.36 

SOURCE:  See  source  to  Table  28. 


which  is  disaggregated  by  family  size  as  well.  The  first  column  gives  the 
mean  family  income  within  each  income  class,  and  the  remaining  three 
columns  give  the  proportions  of  that  mean  income  that  come  from  the 
three  sources:  earnings,  transfers,  and  ‘investment’  income.  Among  all 
family  sizes,  transfers  appear  most  predominantly  at  the  bottom  end  of  the 
distributions.  Except  for  families  of  three  or  more,  earnings  proportions 
reach  a  trough  (of  between  13-20  per  cent)  in  the  $2000-3000  range;  and 
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except  for  unattached  women,  earnings  proportions  reach  a  peak  (of  over 
90  per  cent)  at  the  upper  end  of  the  distributions  (though  peaking  before 
they  reach  the  very  top  income  interval).  'Investment’  income  appears  to 
be  scattered  across  almost  all  income  intervals  with  slight  peaks  in  the 
‘investment’  proportion  occurring  at  the  very  bottom  interval,  very  top 
interval,  and  various  lower-middle  income  ranges  between.  In  general, 
families  of  three  or  more  tend  to  have  higher  proportions  of  income  from 
earnings,  while  unattached  women  and  families  of  two  receive  somewhat 
higher  proportions  from  investment  income.  Transfers  are  received  in 
higher  proportions  by  low-income  families  than  by  unattached  individuals 
or  unattached  men. 

GENERAL  CONCLUSIONS 

A  comparison  of  the  patterns  of  income  distribution  among  families  and 
individuals  shows  that  the  family  distributions  tend  to  be  more  complex 
and  less  easily  explained  by  simple  economic  theory.  This  arises  quite  nat¬ 
urally  from  the  aggregation  on  varying  individual  characteristics  to  family 
units.  In  particular,  two  new  dimensions  of  the  distribution  of  income  have 
been  highlighted  in  this  chapter:  family  size  (or  the  distinction  between 
families  and  unattached  individuals),  and  the  number  of  income  earners  in 
the  family.  As  was  described  in  Part  One,  the  theory  of  income  distribution 
concentrates  on  the  behaviour  of  primary  income  recipients;  i.e.,  family 
heads,  and  does  not  explain  as  well  the  markedly  different  income  patterns 
of  secondary  income  recipients  in  the  family.  Life-cycle  patterns  of  labour 
supply  and  income  differ  substantially  between  primary  and  secondary 
income  recipients  within  the  family,  and  economic  theory  would  do  well  to 
pay  more  attention  to  these  differences.  Models  of  family  income  and  work 
behaviour  raise  a  large  number  of  complex  issues,  and  they  warrant  much 
greater  attention  in  the  distributional  literature. 

The  findings  of  this  chapter  also  have  several  important  welfare  implica¬ 
tions.  Since  the  family  unit  is  the  basic  group  of  individuals  in  the  sharing 
of  consumption  and  since  consumption  is  assumed  to  be  the  basis  of  eco¬ 
nomic  welfare,  it  is  with  the  income  distributions  of  family  units  that  we 
ought  to  be  concerned  when  making  welfare  judgments  between  different 
distributions  of  income.  Consequently,  in  Part  Three  I  shall  deal  almost 
exclusively  with  distributions  for  family  units.  Furthermore,  since  there  are 
substantial  differences  in  family  size,  it  would  be  best  wherever  possible  to 
compare  distributions  that  are  adjusted  or  normalized  for  the  size  of  family 
units.  For  that  reason,  distributions  will  be  disaggregated  by  family  size  as 
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well  as  age  of  family  head,  and  Chapter  10  will  investigate  in  some  detail 
the  various  adjustments  for  family  size  in  order  to  examine  distributions  on 
a  per-capita  or  individual-adult-equivalent  basis.  In  general  distributions  of 
potential  consumption  bundles  should  be  expressed  in  as  comparable  a 
fashion  as  possible. 

Some  important  policy  implications  also  follow  from  this  chapter.  One  is 
the  need  to  consider  the  labour  supply  effects  of  any  policy  or  program, 
particularly  on  secondary  earners  in  families.  While  the  primary  earner  may 
not  change  his  work  patterns  very  much  in  response  to  various  income 
support  or  social  security  programs  (except  perhaps  very  young  and  older 
workers),  the  labour  supply  response  of  secondary  earners,  particularly 
wives,  may  be  much  more  sensitive.  Since  the  potential  distributional 
implications  of  such  changes  may  be  substantial,  they  deserve  a  good  deal 
of  attention.  If  wives  in  upper-income  families,  for  example,  were  to  spend 
more  time  in  the  labour  market,  the  distributional  effects  would  be  much 
different  than  if  a  similar  response  occurred  at  the  lower  end  of  the  distribu¬ 
tion  of  family  incomes. 

Another  thing  that  is  clear  is  that  low-income  family  units  are  not  all  the 
same.  One  important  distinction  is  between  those  that  have  low  long-run 
income  status  and  little  expectation  of  future  income  gains  because  of  age, 
infirmity,  discrimination,  and  structural  changes  that  result  in  low  market 
valuation  of  particular  skills  that  are  not  easily  changed;  and  those  who  will 
have  higher  incomes  in  the  future  but  who  have  temporarily  low  incomes 
because  they  are  going  to  school,  or  are  between  jobs,  and  so  on.  The  first 
group  has  little  or  nothing  to  fall  back  on  to  meet  short-run  family  needs, 
while  the  second  is  likely  to  have  much  greater  resources  to  carry  it  through 
the  current  situation.  If  one  were  to  distinguish  between  the  long-run  status 
of  these  two  groups,  policies  suitable  for  each  could  be  designed.  What  the 
second  group  needs  are  income  insurance  and  improved  access  to  capital 
markets  so  that  temporary  periods  of  low  income  can  be  more  easily  over¬ 
come.  For  the  first  group,  however,  such  schemes  are  likely  to  be  of  little 
help  because  of  the  long-run  nature  of  their  situation;  they  would  be  helped 
more  by  direct  transfers,  income-support,  manpower  retraining,  anti- 
discrimination  programs,  and  a  reduction  in  barriers  to  job  entry.  What  is 
needed  is  different  programs  for  the  very  dilferent  kinds  of  low-income 
family  units. 

This  chapter  has  also  raised  a  number  of  important  questions  for  which 
we  do  not  have  answers.  To  what  extent  is  there  upward  mobility  within  the 
distribution  once  a  family  head  has  left  school  and  entered  an  initial  occupa¬ 
tion?  If  there  is  a  great  deal  of  opportunity  for  upward  advancement  within 
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occupations  or  by  shifting  occupations  and  jobs,  the  argument  for  public 
provision  of  additional  resources  to  young  people  (in  the  form  of  education 
grants  and  loans  for  example)  or  for  various  forms  of  affirmative  action  job 
policies  (for  women  or  minority  groups,  for  example)  is  fairly  weak.  How¬ 
ever,  if  upward  mobility  is  very  limited  in  some  areas,  and  particular  classes 
of  individuals  tend  to  get  locked  into  low-paying  jobs  with  little  opportunity 
of  advancement,  such  arguments  become  much  stronger.  We  have  little 
information  on  such  mobility  or  on  its  determinants,  and  additional  work  in 
this  area  should  be  given  high  priority  because  of  its  social  implications.  A 
second  set  of  questions  on  which  we  need  to  know  much  more  in  order  to 
make  better  policy  recommendations  pertain  to  the  behavioural  responses 
(especially  educational,  savings,  and  labour  supply)  of  different  types  of 
individuals  (particularly  married  women  and  other  secondary  workers). 
How  do  the  head’s  earnings  or  family  wealth  status  affect  the  behaviour  of 
such  persons?  A  great  deal  more  information  along  these  lines  is  essential 
to  the  rational  planning  of  distributional  policies. 


8 
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INTRODUCTION 

So  far  our  empirical  investigation  has  been  of  the  distribution  of  income 
among  individuals  and  family  units.  As  both  the  theory  of  life-cycle  behav¬ 
iour  and  the  evidence  of  the  previous  two  chapters  show,  one  of  the  causes 
of  income  inequality  is  income  from  wealth.  Inequality  in  the  distribution 
of  wealth  can  do  much  to  cause  and  maintain  income  inequality:  large  quan¬ 
tities  of  wealth,  whether  from  inheritance,  past  savings,  or  good  luck,  yield 
high  capital  income;  furthermore,  large  incomes  facilitate  high  savings 
levels  and  hence  rapid  accumulation  of  net  worth.  Consequently  inequali¬ 
ties  in  income  and  in  net  worth  might  be  expected  to  reinforce  each  other. 
Quite  apart  from  its  association  with  the  distribution  of  income,  inequality 
in  the  wealth  distribution  contributes  directly  to  inequality  in  the  distribu¬ 
tion  of  economic  well-being  -  large  quantities  of  wealth  provide  social  and 
economic  power,  greater  control  over  one’s  economic  environment  and, 
often,  reduced  uncertainty.  In  order  to  understand  the  redistributive  effects 
of  many  government  policies,  it  is  essential  to  examine  their  impact  on  and 
through  family  wealth  holdings. 

In  this  chapter  we  present  some  basic  facts  on  the  distribution  of  net 
worth  across  families  in  Ontario  according  to  the  composition  of  wealth  and 
characteristics  of  families.  In  a  later  part  of  the  study  we  integrate  the 
wealth  and  income  distribution  data  in  order  to  improve  our  picture  of  the 
distribution  of  economic  welfare,  and  in  another  chapter  we  examine  the 
Canada  Pension  Plan  in  order  to  see  how  this  particular  social  security 
scheme  might  affect  our  view  of  the  distribution  of  wealth  among  Ontario 
families. 


182  Distribution  of  income  and  wealth  in  Ontario 


TABLE  63 

Distribution  of  net  worth  among  family  units,  Ontario  1970 


Wealth  class  ($) 

Percentage 

Negative 

10.7 

None 

3.0 

1-999 

12.5 

1000-1999 

5.2 

2000-4999 

8.0 

5000-9999 

9.9 

10000-14999 

9.6 

15000-24999 

17.4 

25000-49999 

17.6 

50000-99999 

4.8 

100000-499999 

1.3 

500000  and  over 

0.0 

Sample  size 

2550 

Mean  net  worth  ($) 

17  249 

Median  net  worth  ($) 

10365 

Shares 

Bottom  10% 

-1.2 

Top  10% 

40.7 

Gini  coefficient 

0.633 

Coefficient  of  variation 

1.24 

SOURCE:  Based  on  data  for  Ontario  from  the  1970  Survey 
of  Consumer  Finances  supplied  in  cross-tabular  form  by 
Statistics  Canada. 


The  source  of  data  for  this  chapter  and  for  later  work  in  this  study  is  the 
eleventh  Survey  of  Consumer  Finances  (Statistics  Canada  1973a),  which 
collected  information  in  May  1970  on  assets,  net  worth,  and  indebtedness 
of  family  units  at  the  time  of  the  survey  as  well  as  1969  incomes.’  Much  of 

1  All  tables  in  Chapter  8  are  based  on  special  cross-tabulations  from  the  subsample  of 
Ontario  records  from  the  1970  Survey  of  Consumer  Finances  provided  to  the  authors  by 
the  Consumer  Income  and  Expenditure  Division  of  Statistics  Canada.  The  responsibility 
for  the  use  and  interpretation  of  these  data  is  entirely  that  of  the  authors. 

Other  Canadian  studies  of  assets,  debts,  and  net  worth  based  on  the  1970  SCF  data  are 
by  Podoluk  (1974),  Wolfson  (1977b),  and  Statistics  Canada  (1974a,  1977).  Podoluk 
(1974)  and  Davies  (1979),  in  particular,  discussed  some  of  the  fairly  substantial  data 
deficiencies  and  reporting  errors  for  this  survey.  Consequently,  the  main  results  in 
Chapter  8  should  be  evaluated  with  these  limitations  in  mind. 


Distribution  of  family  wealth  183 


the  analysis  specific  to  Ontario  in  this  chapter,  however,  has  been  based  on 
cross-tabulations  from  this  survey  especially  run  off  by  the  Consumer 
Income  and  Expenditure  Division  of  Statistics  Canada  for  the  current 
study,  and  thus  has  not  been  previously  available. 

DISTRIBUTION  OF  NET  WORTH  IN  ONTARIO 

Net  worth  holdings  in  Ontario,  as  elsewhere,  are  distributed  very  unequally 
across  the  population  but  systematically  by  age  and  income  level  of  the 
family.  Table  63  provides  summary  histogram  data  for  the  over-all  distribu¬ 
tion  of  net  worth  among  family  units  in  Ontario  in  1970.  As  can  be  seen, 
the  distribution  has  a  long  right-hand  tail  with  a  small  number  of  very  high 
wealth  holdings,  so  that  the  mean  net  worth,  $17249,  is  substantially  above 
the  median,  $10365.  The  summary  inequality  figures  in  Table  63  also  show 
that  the  distribution  of  net  worth  is  much  more  unequal  than  that  of 
income.  The  top  10  per  cent  of  wealth  holders  have  over  40  per  cent  of  the 
net  worth,  while  the  corresponding  group  for  income  (see  Table  29) 
receives  about  25  per  cent.  Similarly,  the  Gini  coefficient  and  coefficient  of 
variation  are  markedly  higher  for  net  worth  than  income.^ 

Just  as  with  income,  however,  net  worth  distributions  differ  substantially 
by  family  size.  Table  64  shows,  for  example,  that  48  per  cent  of  unattached 
individuals  had  wealth  of  less  than  $1000  and  only  about  10  per  cent  had 
net  worth  in  excess  of  $25000  in  1970.  For  families  of  two  or  more,  the 
corresponding  figures  are  19  and  28  per  cent.  Not  surprisingly,  then,  the 


It  should  also  be  pointed  out  that  the  family  unit  concept  used  in  Chapter  8  is  the 
‘economic  family’  unit  consisting  of  persons  sharing  a  common  dwelling  unit  and  related 
by  blood,  marriage,  or  adoption  (Statistics  Canada  1973,  69).  ‘Thus  all  relatives  living 
together  [are]  considered  to  comprise  one  family  whatever  the  degree  of  family  relation¬ 
ship.  Aside  from  single  sons  and  daughters,  other  relatives  most  commonly  found  living 
in  the  household  were  married  sons  and  daughters  and  widowed  parents’  (ibid.).  The 
economic  family  definition  is  thus  a  rather  broader  one  than  that  of  the  census  family 
used  in  Chapter  7.  Since  many  of  the  economic  family  members  who  would  be  con¬ 
sidered  as  constituting  separate  census  family  units  (e.g.,  married  children  or  elderly 
parents)  may  have  fairly  low  incomes,  it  would  be  expected  that  the  income  distributions 
for  economic  family  units  would  have  slightly  less  inequality  than  for  census  family  units, 
particularly  at  the  bottom  end  of  the  distribution. 

2  It  may  be  noted  that  the  inequality  tables  for  net  worth  distributions  in  Chapter  8  and 
elsewhere  do  not  include  figures  for  the  Atkinson  inequality  indexes;  this  is  a  conse¬ 
quence  of  the  Atkinson  index  being  defined  only  for  positive  values.  Since  a  fairly  sub¬ 
stantial  proportion  (about  1 1  per  cent)  of  net  worth  holdings  among  family  units  are 
negative,  the  Atkinson  index  figures  computed  from  conventional  formulas  are  not 
meaningful  and  have  thus  been  omitted. 
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TABLE  64 

Distribution  of  net  worth  among  family  units  by  family  size,  Ontario  1970 


Wealth  class  ($) 

Unattached 

individuals 

Family  of 
two  or  more 

Total 

family  units 

Negative  or  none 

21.7 

11.2 

13.7 

1-999 

26.5 

8.2 

12.5 

1000-1999 

10.3 

3.6 

5.2 

2000-4999 

7.9 

8.1 

8.0 

5000-9999 

4.3 

11.6 

9.9 

10000-14999 

6.2 

10.6 

9.6 

15000-24999 

13.2 

18.7 

17.4 

25000-49999 

7.6 

20.7 

17.6 

50000-99999 

2.2 

5.6 

4.8 

100000  and  over 

0.1 

1.7 

1.3 

Sample  size 

495 

2055 

2550 

Percentage  by  family  size 

19.4 

80.6 

100. 

Mean  net  worth  ($) 

7915 

20134 

17249 

Median  net  worth  ($) 

1175 

13437 

10365 

SOURCE:  See  source  to  Table  63. 

TABLE  65 

Net  worth  inequality  measures  by  family  size,  Ontario  1970 

Unattached 

Family  of 

Total 

Measure 

individuals 

two  or  more 

family  units 

Shares 

Bottom  10% 

-0.9 

-1.0 

-1.2 

Top  10% 

52.8 

33.3 

40.7 

Gini  coefficient 

0.755 

0.559 

0.633 

Coefficient  of  variation 

1.67 

0.99 

1.24 

SOURCE:  Table  64 


mean  and  median  net  worth  figures  for  families  are  very  much  higher  than 
for  unattached  individuals  ($13437  compared  to  only  $1175  for  the 
median).  Since  about  four-fifths  of  all  family  units  are  families,  the  family 
distributional  pattern  tends  to  predominate  in  Table  63.  The  inequality 
results  in  Table  65  reflect  this  as  well:  inequality  is  greatest  for  unattached 
individuals,  least  for  families  of  two  or  more  (though  still  substantial),  and 
at  an  intermediate  level  for  total  family  units. 
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The  comparisons  of  inequality  between  income  and  net  worth  (both  from 
the  1970  survey)  are  highlighted  in  Figure  40,  which  shows  the  respective 
Lorenz  curves  by  family  size  category.  In  all  cases,  the  net  worth  curves  lie 
uniformly  outside  those  of  income.  One  can  also  see  that  the  Lorenz  curve 
for  unattached  individuals  lies  markedly  outside  that  for  all  family  units, 
which  in  turn  lies  outside  that  for  families  of  two  or  more.  This  should  not 
be  surprising  since  families  of  two  or  more  are  much  more  homogeneous  in 
age,  being  concentrated  among  middle-aged  groups,  while  unattached  indi¬ 
viduals  are  spread  more  widely  across  ages  and  include  particularly  a  high 
proportion  of  young  and  old.  Because  of  data  limitations,  subsequent  analy¬ 
sis  in  this  section  deals  only  with  families  of  two  or  more  and  not  with 
unattached  individuals;  but  this  incorporates  80  per  cent  of  all  family  units. 

As  might  be  expected,  distributional  patterns  in  net  worth  also  differ 
substantially  by  age  of  the  family  head.  Table  66  shows  that  net  worth  hold¬ 
ings  tend  to  increase  with  age  until  around  65  and  then  flatten  out  or 
decrease  slightly.  For  example,  the  percentage  of  each  age  group  with  net 
worth  less  than  $1000  declines  with  age  from  68.7  to  33.3,  14.4,  10.7,  9.3, 
and  then  6.1;  while  the  percentage  with  wealth  of  $25000  or  more  moves 
from  0.0  to  6.8,  24.8,  39.0,  48.0,  and  46.9.  This  pattern  is  illustrated  in 
Figure  41,  which  shows  the  rapid  growth  and  then  flattening  out  of  median 
wealth  levels  across  age  groups  in  the  population  in  1970. 

Net  worth  inequality,  however,  shows  a  very  different  pattern  across  ages 
in  the  population.  This  is  presented  in  Table  67  and  illustrated  in  Figure  42. 
As  can  be  seen,  the  coefficient  of  variation,  for  example,  starts  off  very 
high  among  young  families  and  then  declines  to  a  plateau  at  about  age  55 
and  over.  Young  families  can  have  very  different  accumulations  of  net 
worth:  some  run  up  heavy  debts  associated  with  family  formation  and  edu¬ 
cation  completion  while  others  postpone  having  children  and  rapidly  build 
up  their  equity  in  a  house  and  consumer  durables.  By  later  middle  age, 
however,  these  differences  in  net  worth  have  had  an  opportunity  to  even 
out.  Thus  while  net  worth  tends  to  rise  with  age  and  then  level  off  with 
retirement,  net  worth  inequality  tends  to  decrease  with  age  and  then  level 
off.  This  pattern  of  net  worth  inequality  also  contrasts  with  that  for  family 
income,  which  as  we  saw  in  the  last  chapter  decreases  initially  with  age  and 
then  increases  rapidly  in  the  higher  age  groups.  Income  and  net  worth 
inequality  behave  rather  differently  at  the  older  end  of  the  age  distribution. 

Consider  now  the  distribution  of  net  worth  by  income  class.  Again,  as 
would  be  expected,  net  worth  holdings  and  income  are  positively  corre¬ 
lated.  (It  should  be  noted  incidentally  that,  while  net  worth  figures  are  for 
May  1970,  the  income  figures  are  for  1969.)  Table  68  shows,  for  example. 
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Figure  40; 

Lorenz  curves  of  income  and  net  worth  among  family  units 
by  family  size,  Ontario  1970 

Source:  See  source  to  63 
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TABLE  66 

Distribution  of  net  worth  among  families  by  age  of  family  head,  Ontario  1970 


Net  worth  ($) 

Under  25  25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Negative  or  none 

38.5 

20.1 

8.9 

6.4 

4.3 

1.9 

11.2 

1-999 

30.2 

13.2 

5.5 

4.3 

5.0 

4.2 

8.2 

1000-1999 

3.2 

6.3 

3.8 

0.6 

4.0 

3.0 

3.6 

2000-4999 

13.6 

11.4 

8.8 

5.4 

5.2 

5.3 

8.1 

5000-9999 

6.4 

16.3 

10.2 

10.7 

7.4 

14.3 

11.6 

10000-14999 

6.4 

12.1 

13.6 

11.7 

7.6 

5.3 

10.6 

15000-24999 

1.6 

13.7 

24.4 

22.1 

18.4 

19.1 

18.7 

25000-49999 

0.0 

5.7 

19.9 

27.6 

34.8 

33.2 

20.7 

50000  and  over 

0.0 

1.1 

4.9 

11.4 

13.2 

13.7 

7.3 

Sample  size 

124 

467 

513 

418 

273 

260 

2055 

Percentage  by  age 

6.0 

22.7 

25.0 

20.3 

13.3 

12.7 

100. 

Mean  net  worth  ($) 

1689 

8230 

19092 

26198 

31  162 

30777 

20134 

Median  net  worth  ($)  381 

4715 

14694 

20008 

23  886 

23  368 

13437 

SOURCE;  See  source  to  Table  63. 

TABLE  67 

Net  worth  inequality  measures  among  families  by  age  of  head,  Ontario  1970 

Measure  Under  25 

25-34  35 

;-44  45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  1 0%  — 

11.2 

-3.1 

0.9 

-0.5 

-0.2 

0.3 

-1.0 

Top  10% 

71.0 

41.9  30.6 

29.1 

27.5 

27.5 

33.3 

Gini  coefficient 

n.a. 

0.686 

0.509 

0.469 

0.451 

0.443 

0.559 

Coefficient  of 

variation 

2.33 

1.31 

0.89 

0.81 

0.77 

0.76 

0.99 

NOTE;  n.a.  means  reliable  estimate  not  available. 
SOURCE;  Table  66 
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Figure  41: 

Median  net  worth  by  age  of  family  head,  Ontario  1970 

Source:  Table  66 
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TABLE  68 

Distribution  of  net  worth  among  families  by  income  class,  Ontario  1970 


Income  ($) 

Under 

4000- 

7000- 

10000- 

15000 

Net  worth  ($) 

4000 

6999 

9999 

14999 

&  over 

Total 

Negative  or  none 

13.4 

20.4 

11.8 

7.2 

3.0 

11.2 

1-999 

20.5 

11.7 

6.8 

4.9 

2.2 

8.2 

1000-1999 

4.1 

4.0 

4.4 

3.2 

1.8 

3.6 

2000-4999 

9.0 

8.8 

9.2 

8.9 

2.2 

8.1 

5000-9999 

12.2 

6.8 

17.5 

11.7 

6.3 

11.6 

10000-14999 

5.2 

11.9 

11.5 

12.3 

8.1 

10.6 

15000-24999 

15.0 

15.6 

18.2 

24.0 

16.1 

18.7 

25000-49999 

18.0 

15.8 

16.8 

21.3 

37.0 

20.7 

50000  and  over 

2.6 

5.2 

3.8 

6.5 

23.3 

7.3 

Sample  size 

243 

404 

550 

589 

269 

2055 

Percentage  by  income  class 

11.8 

19.7 

26.8 

28.7 

13.1 

100.0 

Mean  net  worth  ($) 

13  503 

14706 

15  674 

20219 

42  254 

20134 

Median  net  worth  ($) 

6241 

8846 

10174 

15727 

31965 

13437 

SOURCE:  See  source  to  Table  63. 
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Figure  42: 

Coefficient  of  variation  for  net  worth  by  age  of  family  head. 
Ontario  1970 

Source;  Table  67 
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that  the  percentage  of  families  that  have  net  worth  of  less  than  $1000 
declines  by  income  class  from  33.9  to  32.1,  18.6,  12.1,  and  5.2,  while  the 
percentage  with  net  worth  above  $25000  moves  from  20.6,  21.0,  and  20.6 
to  27.8  and  then  60.3.  Figure  43  illustrates  this  pattern  for  median  net 
worth;  and  as  can  be  seen,  net  worth  holdings  increase  relatively  little  over 
the  lower  three  income  groups,  and  then  increase  much  more  rapidly 
within  the  top  two  income  classes. 

Table  69,  however,  shows  that  net  worth  inequality  decreases  quite 
steadily  with  income  class.  The  share  of  the  top  10  per  cent  of  wealth 
holders  within  each  income  class,  for  example,  declines  from  40.3  per  cent 
to  38.6,  34.7,  30.4,  and  then  25.6  per  cent.  As  illustrated  in  Figure  44,  the 
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Figure  43: 

Median  net  worth  by  family  income  class,  Ontario  1970 

Source:  Table  68 
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Figure  44: 

Coefficient  of  variation  for  net  worth  by  family  income  class, 
Ontario  1970 

Source:  Table  69 
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TABLE  69 

Net  worth  inequality  measures  among  families  by  income  class,  Ontario  1970 


Under 

$4000-  $7000- 

$10000- 

$15000 

Measure 

$4000 

6999 

9999 

14999 

&  over 

Total 

Shares 

Bottom  10% 

-6.0 

— 

1.5 

-1.4 

-0.8 

0.1 

-1.0 

Top  10% 

40.3 

38.6 

34.7 

30.4 

25.6 

33.3 

Gini  coefficient 

0.729  1 

0.647 

0.570 

0.501 

0.396 

0.559 

Coefficient  of  variation 

1.29 

1.18 

1.02 

0.88 

0.68 

0.99 

SOURCE:  Table  68 

TABLE  70 

Median  net  worth  among  families  by  age  and  income  class,  Ontario  1970 

Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Less  than  4000 

n.a. 

351 

958 

2874 

5030 

15989 

6241 

4000-6999 

n.a. 

711 

10440 

11650 

14416 

30268 

8846 

7000-9999 

n.a. 

6160 

11334 

19355 

18862  ) 

10174 

10000-14999 

n.a. 

6145 

17327 

20749 

25076  [ 

35  897 

15727 

15000  and  over 

n.a. 

13386 

28041 

34512 

41651  ) 

31965 

All  income  groups 

381 

4715 

14694 

20008 

23  886 

23  368 

13437 

NOTE:  n.a.  means  reliable  data  not  available. 

SOURCE:  See  source  to  Table  63. 

TABLE  71 

Mean  net  worth  among  families  by  age  and  income  class,  Ontario  1970 

Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Less  than  4000 

n.a. 

505 

10283 

23194 

13216 

17622 

13  507 

4000-6999 

n.a. 

4614 

10539 

15577 

19374 

34094 

14706 

7000-9999 

n.a. 

8098 

15225 

21608 

25489  ) 

15  674 

10000-14999 

n.a. 

9364 

20436 

24975 

29690  [ 

52015 

20219 

15000  and  over 

n.a. 

16922 

36194 

41667 

64588  ) 

42  254 

All  income  groups 

1689 

8230 

19092 

26198 

31  162 

30777 

20134 

NOTE:  n.a.  means  reliable  estimates  not  available. 
SOURCE:  See  source  to  Table  63. 
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TABLE  72 

Distribution  of  assets  by  family  size,  Ontario  1970 


All  family 

Families  of 

Unattached 

Assets  ($) 

units 

two  or  more 

individuals 

None 

3.7  , 

6.2  ( 

4.1 

28.8 

1-249 

250-999 

9.3 

7.8 

14.3 

1000-1999 

7.7 

6.5 

11.6 

2000-4999 

9.1 

8.7 

10.4 

5000-9999 

6.8 

7.5 

4.5 

10000-14999 

5.6 

5.7 

5.4 

15000-19999 

7.9  ] 

[  18.0 

11.7 

20000-24999 

8.6  1 

25000-29999 

9.6  ) 

[  32.2 

10.5 

30000-49999 

17.6  1 

50000-99999 

6.4 

7.6 

2.4 

100000  and  over 

1.5 

1.9 

0.3 

Percentage  of  family  units 

100 

81.1 

18.9 

Sample  size 

2550 

2067 

483 

Mean  assets  ($) 

21 165 

24848 

8946 

Median  assets  ($) 

16047 

20398 

1588 

SOURCE:  See  source  to  Table  63. 

TABLE  73 

Asset  inequality  measures  by  family  size 

All  family 

Families  of 

Unattached 

Measure 

units 

two  or  more 

individuals 

Shares 

Bottom  10% 

0.1 

0.1 

0.0 

Top  10% 

34.7 

32.9 

50.6 

Gini  coefficient 

0.563 

0.513 

0.724 

Atkinson  index 

e  =  1.05 

0.698 

0.587 

0.855 

e  =  1.55 

0.910 

0.832 

0.956 

e  =  2.55 

0.983 

0.962 

0.988 

Coefficient  of  variation 

1.06 

0.94 

1.58 

SOURCE;  Table  72 
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coefficient  of  variation  behaves  correspondingly.  Once  again,  therefore,  net 
worth  holdings  and  net  worth  inequality  move  in  opposite  directions,  this 
time  across  family  income  classes.  But  then,  this  might  be  expected  since 
income,  net  worth,  and  age  all  tend  to  be  positively  correlated  up  until 
about  age  65.  Thus  the  results  in  Figures  41^4  are  different  reflections  of 
the  same  pattern  of  income  growth  and  wealth  accumulation  across  ages  in 
the  population. 

Because  of  the  correlation  between  age  and  income  it  is  useful  to 
examine  net  worth  patterns  according  to  age  and  income  class  not  only 
separately  as  we  have  just  done,  but  also  jointly.  Tables  70  and  71  summa¬ 
rize  median  and  mean  net  worth  holdings  by  both  age  and  income  class 
together.  In  general,  the  pattern  of  net  worth  rising  with  either  income  or 
age  persists  rather  strongly  here  even  when  controlling  for  the  other  vari¬ 
able.  Consequently,  there  indeed  appears  to  be  a  mutually  reinforcing  posi¬ 
tive  correlation  between  cross-sectional  income  and  net  worth  holdings 
even  without  any  age  effects. 

DISTRIBUTION  OF  ASSETS 

A  family’s  net  worth  is  the  difference  between  its  assets  and  its  debts.  In 
order  to  examine  in  more  detail  the  pattern  of  wealth  holdings  across 
Ontario  families,  we  shall  deal  with  the  two  components  separately. 

As  in  the  case  of  net  worth,  asset  holding  patterns  differ  substantially 
according  to  family  size.  Tables  72  and  73  show  that  families  of  two  or 
more  generally  hold  very  much  greater  stocks  of  assets  than  do  unattached 
individuals,  while  the  distributions  of  asset  holdings  are  more  equal  among 
the  former.  For  example,  median  asset  holdings  were  only  $1588  for 
unattached  individuals  as  compared  to  $20398  for  families  in  Ontario  in 
1970;  while  the  shares  of  the  top  10  per  cent  of  asset  holders  were  50.6  and 
32.9  per  cent  respectively.  Relative  inequality  by  family  size  is  highlighted 
in  Figure  45,  which  shows  the  Lorenz  curves  of  asset  holdings  for  all  family 
units,  for  unattached  individuals,  and  for  families.  If  these  were  plotted  on 
the  same  diagram,  the  curve  for  unattached  individuals  would  lie  com¬ 
pletely  outside  that  for  families,  and  that  for  all  family  units  would  lie 
between  the  two. 

The  figures  also  show  that,  in  each  of  these  three  cases,  the  Lorenz 
curves  for  asset  holdings  lie  inside  those  for  net  worth,  so  that  there  is  less 
inequality  in  the  distributions  of  assets  than  those  of  net  worth.  Since 
inequality  in  net  worth  is  attributable  to  differences  in  both  asset  holdings 
and  debt  obligations  among  family  units,  we  can  conclude  from  this  that 
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Figure  45: 

Lorenz  curves  of  assets  and  net  worth  among  family  units  by  family  size, 
Ontario  1970 


Source:  See  sources  Tables  64  and  72 
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TABLE  74 

Distribution  of  assets  among  families  by  age  of  head,  Ontario  1970 


Assets  ($) 

Linder  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Less  than  250 

12.5 

4.8 

4.1 

2.5 

2.8 

3.1 

4.1 

250-999 

30.3 

13.5 

5.6 

3.8 

3.5 

3.0 

7.8 

1000-1999 

17.9 

11.2 

4.6 

2.3 

6.0 

3.8 

6.5 

2000-4999 

18.0 

15.5 

7.4 

4.8 

5.3 

4.8 

8.7 

5000-9999 

8.2 

8.0 

4.3 

7.0 

6.9 

13.9 

7.5 

10000-14999 

1.6 

5.2 

7.6 

7.0 

3.5 

4.7 

5.7 

15000-24999 

4.9 

15.5 

20.1 

22.6 

16.2 

18.9 

18.0 

25000-49999 

6.6 

24.2 

37.1 

35.4 

41.3 

34.0 

32.2 

50000-99999 

0.0 

2.2 

7.5 

12.3 

10.2 

10.5 

7.6 

100000  and  over 

0.0 

0.0 

1.7 

2.3 

4.1 

3.3 

1.9 

Percentage  by  age 

6.0 

22.7 

25.0 

20.3 

13.3 

12.7 

100.0 

Sample  size 

124 

467 

513 

418 

273 

260 

2055 

Mean  assets  ($) 

4931 

14336 

26223 

30810 

33  761 

30940 

24848 

Median  assets  ($) 

1402 

8146 

23176 

24995 

2841  1 

23  848 

20398 

SOURCE:  See  source  to  Table  63. 

TABLE  75 

Asset  inequality  measures  among  families  by  age  of  head,  Ontario  1970 

Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

0.2 

0.2 

0.2 

0.3 

0.2 

0.3 

0.1 

Top  10% 

59.4 

33.2 

30.3 

30.4 

31.6 

32.6 

32.9 

Gini  coefficient 

0.720 

0.575 

0.464 

0.448 

0.462 

0.479 

0.513 

Atkinson  index 

e  =  1.05 

0.732 

0.652 

0.527 

0.438 

0.491 

0.483 

0.587 

e  =  1.55 

0.860 

0.844 

0.805 

0.704 

0.752 

0.739 

0.832 

e  =  2.55 

0.949 

0.953 

0.962 

0.933 

0.941 

0.941 

0.962 

Coefficient  of 

variation 

1.74 

1.08 

0.84 

0.80 

0.84 

0.88 

0.94 

SOURCE;  Table  74 
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TABLE  76 

Distribution  of  assets  among  families  by  income  class,  Canada  1970 


Income  ($) 

Under 

400CU 

7000- 

10000- 

15000 

Assets  ($) 

4000 

6999 

9999 

14999 

&  over 

Total 

Less  than  250 

17.7 

7.5 

2.2 

0.9 

0.0 

5.5 

250-999 

13.8 

15.1 

9.4 

3.8 

0.6 

9.3 

1000-1999 

5.5 

9.0 

8.5 

4.7 

1.9 

6.5 

2000-4999 

10.8 

11.0 

13.0 

11.8 

4.9 

11.0 

5000-9999 

14.4 

11.9 

9.3 

7.7 

6.4 

10.1 

10000-14999 

9.1 

9.6 

9.0 

5.4 

3.6 

7.8 

15000-19999 

8.4 

9.6 

11.2 

9.9 

3.9 

9.3 

20000-24999 

5.6 

8.5 

12.6 

13.0 

5.7 

9.8 

25000-49999 

12.6 

13.2 

21.2 

35.3 

42.3 

23.4 

50000  and  over 

2.1 

4.6 

3.5 

7.5 

30.8 

7.4 

Percentage  by  income  class 

19.0 

24.5 

25.7 

21.5 

9.3 

100.0 

Sample  size 

1508 

1937 

2035 

1699 

740 

7919 

Mean  assets  ($) 

11260 

13  845 

17149 

24129 

51738 

20747 

Median  assets  ($) 

5781 

8108 

14170 

22215 

38329 

14931 

SOURCE:  Based  on  data  for  Canada  from  the  1970  Survey  of  Consumer  Finances  supplied  in 
cross-tabular  form  by  Statistics  Canada. 


TABLE  77 

Asset  inequality  measures  among  families  by  income,  Canada  1970 


Measure 

Under 

$4000 

$4000- 

6999 

$7000- 

9999 

$10000- 

14999 

$15000 
&  over 

Total 

Shares 

Bottom  10% 

0.0 

0.1 

0.3 

0.4 

0.9 

0.1 

Top  10% 

40.0 

38.1 

31.0 

26.5 

23.9 

32.4 

Gini  coefficient 

0.622 

0.589 

0.502 

0.429 

0.351 

0.531 

Atkinson  index 

p 

II 

0.844 

0.689 

0.535 

0.417 

0.282 

0.617 

e  =  1.55 

0.995 

0.894 

0.757 

0.641 

0.464 

0.856 

e  =  2.55 

0.999 

0.979 

0.922 

0.872 

0.754 

0.971 

Coefficient  of 

variation 

1.18 

1.10 

0.88 

0.74 

0.60 

0.94 

SOURCE:  Table  76 
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Figure  46: 

Median  asset  holdings  by  age  of  family  head,  Ontario  1970 

Source:  Table  74 
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Figure  47: 

Coefficient  of  variation  for  asset  holdings  by  age  of  family 

head,  Ontario  1970 
Source:  Table  75 
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Figure  48:  Median  asset  holdings  by  family  income,  Ontario  1970 

Source:  Table  76 

Median 

assets 

($’000) 


$4000  Family  income 

debts  are  less  equally  distributed  than  assets.  But  since  the  assets  and  net 
worth  curves  lie  so  close  together,  it  would  be  expected  that  the  asset  com¬ 
ponent  contributes  the  major  share  of  inequality  in  net  worth. 

Asset  holdings  also  vary  substantially  according  to  the  age  of  the  family 
head  and  family  income  class.  Focusing  now  just  on  family  units  of  two  or 
more  (or  families),  one  can  see  from  Table  74  that  assets  tend  to  increase 
with  age  of  the  family  head  up  to  age  55-64  and  then  to  decline  somewhat 
during  retirement.  This  pattern  is  illustrated  in  Figure  46  for  median  asset 
holdings.  It  may  be  remarked  that,  whereas  asset  holdings  tend  to  decline 
over  the  oldest  age  interval,  net  worth  simply  flattens  out  so  that  the 
decrease  in  assets  must  be  matched  by  a  corresponding  reduction  of  debts 
during  retirement. 

While  the  profile  of  asset  holdings  across  age  groups  in  the  population  is 
concave,  the  corresponding  pattern  of  asset  inequality  (see  Table  75)  tends 
to  be  convex.  Figure  47,  for  example,  illustrates  that  the  coefficient  of  vari¬ 
ation  declines  with  age  until  later  middle  age  and  then  increases  slightly. 
The  Atkinson  indices,  however,  give  more  mixed  results. 

Similar  patterns  in  the  distribution  of  assets  hold  across  family  income 
classes.  Table  76  shows  that  asset  holdings  tend  to  increase  with  family 
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TABLE  78 

Mean  assets  among  families  by  age  of  head  and  income  class,  Ontario  1970  (dollars) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Less  than  4000 

n.a. 

1  180 

12  501 

24721 

14991 

17  899 

14  360 

4000-6999 

n.a. 

8305 

15  657 

18493 

21  211 

34638 

17557 

7000-9999 

n.a. 

14676 

21962 

27127 

27  277  ) 

20977 

10000-14999 

n.a. 

16514 

27  880 

29904 

33  718  > 

52944 

26  249 

15000  and  over 

n.a. 

27355 

48430 

47442 

69  778  ) 

50942 

All  income  groups 

4948 

14489 

26363 

30944 

34  202 

31291 

25004 

NOTE;  n.a.  means  reliable  estimates  are  not  available. 
SOURCE;  Table  76 

TABLE  79 

Distribution  of  assets  among  families  by  employment  status  of  head,  Ontario  1970 

Assets  ($) 

Employer 

Employee 

Not  in 
labour  force 

Total 

Less  than  250  ) 

2.9  ) 

4.1 

250-999  > 

9.0 

8.8  [ 

23.4 

7.8 

1000-1999  ) 

7.3  ) 

6.5 

20004999 

9.5 

9.2 

5.0 

8.7 

5000-9999 

7.0 

7.0 

10.4 

7.5 

10000-14999 

5.5 

5.8 

5.1 

5.7 

15000-24999 

14.4 

18.9 

16.4 

18.0 

25000-49999 

29.3 

33.3 

28.9 

32.2 

50000-99999 

15.9 

6.3 

7.8 

7.6 

100000  and  over 

9.4 

0.5 

3.1 

1.9 

Percentage  by  group 

11.3 

74.8 

13.9 

100.0 

Sample  size 

201 

1576 

290 

2067 

Mean  assets  ($) 

43  063 

21649 

26781 

24848 

Median  assets  ($) 

28895 

19763 

18753 

20398 

SOURCE:  See  source  to  Table  63. 


income,  although  less  rapidly  over  lower  income  intervals  than  at  the  top 
end  of  the  income  range. ^  This  is  illustrated  in  Figure  48  for  median  asset 


3  Since  results  specific  to  Ontario  were  not  available.  Tables  76  and  77  are  for  Canada  as  a 
whole. 
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TABLE  80 

Asset  inequality  measures  by  employment  status  of  head,  Ontario  1970 


Measure 

Employer 

Employee 

Not  in 
labour  force 

Total 

Shares 

Bottom  10% 

0.3 

0.2 

0.2 

0.1 

Top  lO'/o 

33.1 

29.5 

36.1 

32.9 

Gini  coefficient 

0.514 

0.492 

0.548 

0.513 

Atkinson  index 

e  =  1.05 

0.518 

0.547 

0.615 

0.587 

e  =  1.55 

0.741 

0.780 

0.831 

0.832 

e  =  2.55 

0.921 

0.936 

0.953 

0.962 

Coefficient  of  variation 

0.93 

0.89 

1.02 

0.94 

SOURCE:  Table  79 


TABLE  81 

Median  asset  holdings  among  families  by  age  and  employment  status,  Ontario  1970  (dollars) 


Employment  status 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Employer 

n.a. 

16216 

29848 

34794 

32559 

21889 

28895 

Employee 

1582 

8316 

23  231 

24732 

28736 

22954 

19763 

Not  in  labour  force 
All  employment 

489 

200 

246 

13956 

20431 

24564 

18753 

groups 

1402 

8146 

23176 

24995 

28411 

23  848 

20398 

NOTE:  n.a.  means  reliable  data  not  available. 
SOURCE:  See  source  to  Table  63. 


holdings.  Inequality  in  the  distribution  of  family  asset  holdings,  however, 
decreases  across  income  classes.  This  is  the  case  for  all  the  inequality  meas¬ 
ures  in  Table  77  and  is  illustrated  as  well  in  Figure  49.  Thus  as  one  moves 
up  the  income  scale,  asset  distributions  tend  to  move  up  but  with  reduced 
relative  dispersion  or  inequality. 

Corresponding  to  Table  71,  which  showed  the  distribution  of  mean  net 
worth  figures  jointly  according  to  age  and  income  class,  similar  figures  for 
mean  asset  holdings  are  presented  in  Table  78.  The  main  patterns  across 
age  and  income  classes  that  have  been  pointed  out  already  can  be  seen  to 
persist  simultaneously  across  the  joint  sets  of  intervals.  Even  when  one 
controls  for  age  there  is  a  marked  reinforcing  effect  between  income  and 
asset  holdings. 
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Another  factor  associated  with  different  asset  holding  patterns  is  the 
employment  status  of  the  family  head.  One  would  expect  in  general  that 
employers  would  hold  larger  stocks  of  assets  than  employees,  and  Table  79 
shows  that  this  is  indeed  the  case.  Mean  assets  of  employer-headed  families 
were  $43  563  in  Ontario  in  1970  compared  to  $21649  for  employee-headed 
families;  the  proportions  with  assets  over  $50000  were  25.3  and  6.8  per 
cent  respectively.  Asset  holdings  of  families  with  a  head  not  in  the  labour 
force  at  all,  however,  were  much  more  dispersed  than  in  either  of  the  other 
two  groups.  The  mean  and  median  asset  figures  are  roughly  similar  to  those 
for  employee-headed  families,  but  the  proportions  with  very  small  (less 
than  $2000)  and  very  large  ($100000  and  over)  assets  are  rather  greater. 
As  a  result,  the  not-in-labour-force  inequality  figures  in  Table  80  are 
greater  than  for  the  other  two  categories.  Between  the  employer  and 
employee  categories,  however,  the  results  are  mixed. 

One  reason  for  expecting  employers  to  have  larger  asset  holdings  on 
average  than  employees  is  that  employers  are  generally  older,  and  we  have 
seen  that  assets  are  strongly  correlated  with  age  of  the  family  head.  Table 
81  looks  at  median  asset  holdings  according  to  employment  status  within 
age  groups.  As  can  be  seen,  except  for  the  youngest  and  oldest  groups, 
employer-headed  families  still  have  higher  asset  holdings  than  employee¬ 
headed  families,  which  in  turn  are  markedly  higher  than  for  those  not  in 
the  labour  force.  Within  the  oldest  age  group,  65  and  over,  however, 
exactly  the  reverse  ranking  occurs.  The  relative  importance  of  each  of  the 
three  groups  within  each  age  interval  is  shown  in  Table  82;  and  as  expected, 
employees  occur  in  greatest  proportion  among  younger  households,  em¬ 
ployers  among  older  middle-aged  households,  and  the  not-in-the-labour- 
force  category  among  older  families,  particularly  those  65  and  over.  The 
latter  group  thus  consists  largely  of  elderly  plus  some  very  young  families, 
so  that  in  light  of  Figures  46  and  47  one  would  expect  a  relatively  high 
degree  of  asset  inequality  within  such  a  disparate  group  of  age  extremes.  In 
short,  then,  one  finds  that  employment  status  is  associated  with  fairly 
marked  differences  in  asset  holdings  within  middle-aged  families,  and  that 
high  asset  inequality  among  the  non-labour-force  group  appears  to  be 
largely  consistent  with  the  age-heterogeneity  of  the  group. 

COMPOSITION  OF  ASSETS 

Not  only  the  total  value  of  asset  holdings  but  also  their  composition  differs 
across  families  in  the  population.  Assets  can  vary  according  to  such  charac¬ 
teristics  as  yield,  risk,  and  liquidity,  all  of  which  can  be  desired  in  different 
combinations  according  to  a  family’s  tastes,  needs,  and  constraints.  An 
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TABLE  82 

Percentage  of  family  heads  with  different  employment  status  by  age  of  head,  Ontario  1970 


Employment  status 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Employer 

0.0 

7.7 

11.3 

16.1 

15.0 

11.4 

11.3 

Employee 

92.2 

88.5 

85.3 

78.5 

73.0 

16.4 

74.8 

Not  in  labour  force 

7.8 

3.7 

3.4 

5.4 

12.0 

72.2 

13.9 

SOURCE:  See  source  to  Table  63. 

TABLE  83 

Composition  of  assets  among  families  by  age  of  family  head,  Ontario  1970 

Asset  type 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Financial  assets 

17.8 

16.2 

13.4 

24.3 

32.0 

44.2 

24.8 

Liquid 

13.9 

9.3 

8.3 

15.5 

16.0 

28.8 

14.9 

Cash  on  hand 

0.6 

0.4 

0.2 

0.2 

0.2 

0.4 

0.3 

Savings  deposits 

6.2 

4.7 

3.1 

6.4 

5.8 

7.9 

5.4 

Other  deposits 

5.7 

2.8 

3.2 

3.8 

5.0 

9.7 

4.7 

Can  Sav  Bonds 

1.1 

0.9 

1.3 

3.6 

3.2 

7.1 

3.1 

Other  bonds 

0.4 

0.4 

0.5 

1.4 

1.8 

3.8 

1.5 

Non-liquid 

3.9 

6.9 

5.1 

8.8 

16.0 

15.4 

9.9 

Stocks 

2.6 

2.2 

2.6 

3.8 

7.4 

6.6 

4.3 

Mortgage  invmt 

1.1 

3.9 

1.7 

4.0 

6.2 

8.1 

4.4 

Misc  invmt 

0.3 

0.9 

0.8 

1.1 

2.4 

0.7 

1.2 

Non-financial  assets 

82.2 

83.8 

86.6 

75.8 

68.0 

55.8 

75.2 

Mkt  value  of  home 

60.2 

70.9 

72.3 

58.7 

53.5 

46.1 

61.0 

Mkt  value  of 

vac  home 

0.0 

1.4 

2.5 

4.4 

4.9 

1.8 

3.1 

Invmt  in  other 

real  estate 

3.8 

4.3 

7.6 

8.0 

5.5 

5.4 

6.5 

Mkt  value  of  car 

18.2 

7.2 

4.2 

4.7 

4.1 

2.4 

4.6 

SOURCE:  See  source  to  Table  63. 


analysis  of  asset  portfolio  composition  can  provide  some  indication  of  the 
effects  of  these  factors  across  age,  income,  and  asset  classes  in  the  popula¬ 
tion.  Since  the  value  of  different  assets  grows  at  different  rates  according  to 
the  general  level  of  economic  activity  and  since  certain  assets  might  be 
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treated  differently  under  government  tax  and  subsidy  programs,  a  knowl¬ 
edge  of  the  patterns  of  portfolio  composition  will  be  important  in  determin¬ 
ing  the  distributional  effects  of  macroeconomic  policies  and  of  different  tax 
and  social  security  systems.  This  section  examines  the  principal  patterns  in 
asset  portfolio  composition. 

Several  points  can  be  observed  immediately  from  Table  83,  which  pro¬ 
vides  a  detailed  breakdown  of  asset  holdings  of  families  in  Ontario  by  age  of 
family  head.  First,  by  far  the  largest  single  com^ponent  in  asset  portfolios  is 
the  market  value  of  owner-occupied  housing.  On  average  across  all  ages, 
market  value  of  homes  represents  61  per  cent  of  total  family  assets  while 
other  nonfinancial  assets  represent  about  14  per  cent  of  the  total.  This 
leaves  about  25  per  cent  for  financial  assets  -  15  per  cent  in  liquid  assets  in 
the  form  of  bonds  and  deposits  of  various  kinds  and  10  per  cent  non-liquid 
assets  such  as  corporate  stock,  mutual  funds,  and  mortgage  investment. 
The  second  main  point  to  note  is  that  this  composition  changes  quite  mark¬ 
edly  over  the  life  cycle.  The  proportion  of  housing  and  of  total  nonfinancial 
assets  reaches  a  peak  during  the  age  interval  35^4  when  families  are 
rapidly  growing,  and  then  falls  off  as  older  families  invest  more  in  financial 
assets  such  as  savings  and  other  deposits,  bonds,  and  mortgages.  The  share 
of  financial  assets  increases  from  13.4  per  cent  in  the  35-44  age  interval  to 
24.3,  32.0,  and  finally  44.2  in  the  65  and  over  interval.  Between  these  inter¬ 
vals,  liquid  assets’  share  rises  from  8.3  to  28.8  per  cent,  and  non-liquid 
financial  assets’  share  from  5.1  to  over  15  per  cent.  In  contrast,  the  share  of 
cars  in  total  family  assets  declines  across  ages  from  18.2  per  cent  for  young 
families  to  only  2.4  per  cent  for  families  65  and  over. 

The  share  of  owner-occupied  houses  is  so  important  in  these  results  that 
it  deserves  further  comment.  Even  for  the  youngest  age  group,  it  consti¬ 
tutes  60  per  cent  of  asset  holdings;  it  rises  to  72.3  per  cent  for  the  35^4 
age  group,  and  then  declines  to  less  than  50  per  cent  for  the  oldest  age 
group.  This  pattern  reflects  two  main  factors:  incidence  of  home-ownership, 
and  investment  in  financial  assets  during  later  middle  age.  Incidence  of 
home-ownership  (Table  84)  increases  with  age  of  family  head  until  the  age 
interval  45-54,  and  then  flattens  out  at  a  level  that  is  about  fifteen  per¬ 
centage  points  higher  among  non-metropolitan-area  families  than  among 
metropolitan-area  families.  In  general,  non-metropolitan-area  families  have 
a  higher  incidence  of  home-ownership  than  their  metropolitan-area  cohorts. 
Beyond  middle  age,  however,  home-ownership  incidence  stabilizes  for 
families:  families  have  grown  up,  the  burden  of  mortgage  payments  has 
eased,  and  the  family  then  puts  a  larger  proportion  of  savings  into  non¬ 
housing  forms  of  investment.  For  both  these  reasons,  then,  the  share  of 
home-ownership  in  total  assets  generally  declines  with  age  after  middle  age. 
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TABLE  84 

Incidence  of  home-ownership  among  family  units  by  area  of  residence  and  age  of  head,  Canada 
1970  (percentages) 


Under  35 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

All  family  units 

27.5 

66.2 

69.8 

67.6 

63.6 

55.0 

Metro  areas 

19.9 

59.0 

62.7 

60.4 

52.3 

45.8 

Non-metro  areas 

44.2 

79.5 

79.6 

77.7 

75.9 

69.9 

Families  of  two  or  more 

38.0 

72.0 

78.3 

76.3 

78.6 

65.2 

Metro  areas 

30.0 

66.3 

73.2 

70.0 

69.8 

57.6 

Non-metro  areas 

52.3 

81.8 

85.2 

85.3 

87.2 

76.5 

SOURCE:  Statistics  Canada  (1973a,  Table  e,  33) 


Asset-holding  patterns  also  differ  substantially  according  to  family  size. 
Table  85  shows  portfolio  breakdowns  into  major  components  for  Canada 
separately  for  families  (size  two  or  more),  unattached  individuals,  and  all 
family  units.  The  principal  patterns  are  shown  in  Figures  49-52.  The  pat¬ 
terns  for  families  of  two  or  more  and  for  all  family  units  are  rather  similar 
to  each  other  and  to  what  has  been  discussed.  The  pattern  for  unattached 
individuals,  though,  is  quite  different.  For  them,  financial  assets  have  a 
greater  proportion  than  market  value  of  home  and  vacation  home  for  all 
ages.  In  particular,  liquid  assets  have  a  much  greater  share  for  all  ages,  and 
non-liquid  financial  assets  and  cars  are  more  important  among  younger  and 
middle-aged  groups.  Once  again,  then,  rather  marked  differences  in  behav¬ 
iour  are  observed  between  families  and  unattached  individuals.  For  reasons 
of  data  limitations  and  economy  of  presentation,  the  rest  of  this  section  will 
deal  mainly  with  families  and  not  with  unattached  individuals. 

Asset  composition  also  would  be  expected  to  differ  according  to  family 
income.  Table  86  and  Figure  53  present  results  for  Canadian  families  for  all 
age  groups.  As  can  be  seen,  the  share  of  homes  reaches  a  peak  (of  69.1  per 
cent)  in  the  middle-income  interval  $7000-$9999  and  then  steadily  declines 
with  higher  family  incomes  (down  to  about  36  per  cent),  while  the  share  of 
financial  (and  particularly  non-liquid)  assets  reaches  a  trough  (of  5.3  per 
cent)  in  this  interval  and  then  rises  with  income  to  26.3  per  cent  for  the  top 
interval  of  $25  000  and  over. 

However,  this  is  not  the  pattern  within  all  age  groups.  Table  86  shows  the 
distribution  of  major  asset  components  by  income  class,  and  within  particu¬ 
lar  age  groups.  It  can  be  seen  that  the  share  of  houses  and  vacation  homes 
in  total  assets  tends  to  increase  with  income  across  top  income  intervals  for 
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Figure  49; 

Coefficient  of  variation  for  asset  holdings  by  family  income  class,  Ontario 
1970  Source:  Table  77 

Coefficient  of 

variation 

(V) 


Figure  50: 

Percentage  shares  of  asset  holdings  among  all  family  units  by  age  of 
head,  Canada  1970  Source:  Table  85 
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Figure  51: 

Percentage  shares  of  asset  holdings  among  unattached  individuals  by 
age,  Canada  1970  Source:  Table  85 


Percentage 

share 


Figure  52: 

Percentage  share  of  asset  holdings  among  families  of  two  or  more  by  age 
of  head,  Canada  1970  Source:  Table  85 
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35-44 
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45-54 


TABLE  85 

Composition  of  assets  among  family  units  by  family  size  and  age  of  head,  Canada  1970 
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TABLE  86 

Composition  of  assets  among  families  by  age  and  income  class,  Canada  1970  (percentages) 


Asset  type 

Under 

$4000 

$4000- 

6999 

$7000- 

9999 

$10000- 

14999 

$15000- 

24999 

$25000  + 

/t^e  under  25 

Liquid  assets 

19.5 

16.4 

24.6 

13.9 

8.4 

n.a. 

Nonliq  fin  assets 

4.0 

5.8 

3.0 

3.3 

2.3 

n.a. 

Total  financial  assets 

23.5 

22.2 

27.6 

17.2 

10.7 

n.a. 

Mkt  value  of  home 

&  vac  home 

38.8 

46.1 

38.0 

61.4 

66.5 

n.a. 

Invmt  in  other  real  estate 

5.7 

8.8 

2.4 

1.6 

15.0 

n.a. 

Mkt  value  of  car 

30.9 

21.8 

32.1 

19.9 

7.7 

n.a. 

Total  non-financial  assets 

75.5 

76.8 

72.5 

82.9 

89.3 

n.a. 

Age  25-34 

Liquid  assets 

15.6 

11.6 

10.0 

10.0 

18.0 

9.7 

Nonliq  fin  assets 

1.9 

3.5 

4.3 

8.6 

9.4 

6.4 

Total  financial  assets 

17.5 

15.1 

14.3 

8.6 

27.4 

16.1 

Mkt  value  of  home 

&  vac  home 

64.7 

70.7 

72.4 

69.1 

57.2 

69.2 

Invmt  in  other  real  estate 

4.8 

5.8 

4.5 

4.1 

7.5 

9.9 

Mkt  value  of  car 

12.6 

9.4 

8.9 

8.1 

7.8 

4.7 

Total  non-financial  assets 

81.6 

85.9 

85.8 

81.3 

72.5 

83.9 

Age  35-44 

Liquid  assets 

9.7 

9.3 

8.4 

8.5 

13.5 

17.0 

Nonliq  fin  assets 

4.7 

4.5 

2.9 

4.9 

10.8 

11.1 

Total  financial  assets 

14.3 

12.9 

11.3 

13.4 

24.3 

28.1 

Mkt  value  of  home 

&  vac  home 

76.9 

77.4 

80.1 

72.4 

63.5 

39.8 

Invmt  in  other  real  estate 

2.5 

2.3 

3.3 

9.4 

7.7 

29.8 

Mkt  value  of  car 

5.3 

6.3 

5.3 

4.9 

4.6 

2.3 

Total  non-financial  assets 

84.7 

86.1 

88.7 

86.7 

75.8 

71.9 

Age  45-54 

Liquid  assets 

18.7 

12.6 

13.2 

13.8 

15.1 

19.7 

Nonliq  fin  assets 

7.5 

3.2 

5.1 

7.0 

10.6 

26.0 

Total  financial  assets 

26.8 

15.9 

18.3 

20.8 

25.7 

45.7 

Mkt  value  of  home 

&  vac  home 

65.0 

65.2 

69.5 

67.7 

59.0 

38.7 

Invmt  in  other  real  estate 

5.4 

13.3 

7.8 

5.7 

10.2 

11.8 

Mkt  value  of  car 

2.4 

5.8 

4.5 

5.7 

5.1 

3.9 

Total  non-financial  assets 

73.7 

84.2 

81.8 

79.2 

74.3 

54.4 
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TABLE  86  (continued) 


Asset  type 

Under 

$4000 

$4000- 

6999 

$7000- 

9999 

$10000- 

14999 

$15  000- 
24999 

$25  000  + 

A^'e  Sy-64 

Liquid  assets 

23.6 

22.7 

19.6 

18.6 

24.0 

15.6 

Nonliq  fin  assets 

4.0 

6.2 

8.0 

11.2 

12.6 

40.7 

Total  financial  assets 

27.6 

28.9 

27.6 

29.8 

36.6 

56.3 

Mkt  value  of  home 

&  vac  home 

63.9 

63.7 

58.1 

58.0 

45.8 

30.5 

Invmt  in  other  real  estate 

5.4 

3.9 

9.5 

7.2 

13.5 

11.1 

Mkt  value  of  car 

5.1 

4.5 

4.9 

5.0 

4.2 

2.0 

Total  non-financial  assets 

72.4 

72.1 

72.5 

70.2 

63.5 

43.7 

Age  65  -b 

Liquid  assets 

21.2 

32.9 

31.6 

27.6 

23.9 

44.0 

Nonliq  fin  assets 

5.9 

11.1 

10.9 

14.1 

22.1 

32.0 

Total  financial  assets 

27.2 

43.9 

42.5 

41.7 

46.0 

76.0 

Mkt  value  of  home 

&  vac  home 

64.4 

4.8 

48.2 

45.5 

30.5 

11.1 

Invmt  in  other  real  estate 

5.3 

6.8 

5.6 

8.7 

20.6 

11.0 

Mkt  value  of  car 

2.2 

2.6 

3.7 

4.0 

3.0 

1.8 

Total  non-financial  assets 

71.7 

56.0 

57.5 

58.3 

54.1 

24.0 

All  age  groups 

Liquid  assets 

19.9 

20.4 

14.0 

13.5 

17.5 

18.5 

Nonliq  fin  assets 

5.7 

6.5 

5.3 

7.9 

12.1 

26.3 

Total  financial  assets 

25.7 

27.0 

19.3 

21.4 

29.6 

44.8 

Mkt  value  of  home 

&  vac  home 

65.4 

61.2 

69.1 

65.9 

54.7 

35.8 

Invmt  in  other  real  estate 

5.1 

6.5 

5.8 

6.9 

11.0 

16.7 

Mkt  value  of  car 

3.8 

5.3 

5.9 

bo 

4.8 

2.7 

Total  non-financial  assets 

74.4 

73.0 

80.7 

78.6 

70.5 

55.2 

NOTE;  n.a.  means  figures  not  available  or  unreliable. 
SOURCE:  See  source  to  Table  76. 


the  youngest  age  group,  that  it  has  an  inverted  U-shaped  pattern  across 
income  intervals  for  middle-aged  families,  and  that  it  generally  decreases 
with  higher  incomes  for  the  oldest  age  group,  65  and  over.  Not  surprisingly 
the  pattern  of  the  proportion  of  financial  assets  is  just  the  converse.  In  the 
youngest  age  group  it  tends  to  fall  off  with  upper  incomes;  among  middle- 
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Figure  53: 

Percentage  shares  of  asset  holdings  among  families  of  two  or  more  by 
income  class,  Canada  1970  Source:  Table  86 


aged  groups  it  first  declines  and  then  rises  again  with  higher  incomes;  and 
for  the  oldest  age  group  it  generally  rises  with  income,  particularly  at  high 
income  levels. 

Now  consider  the  figures  in  Table  86  from  a  different  perspective:  what 
happens  to  asset  shares  across  ages  for  families  that  are  consistently  at  one 
extreme  of  the  income  distribution  or  the  other?  Figures  54-56  graph  the 
proportions  for  liquid  assets,  non-liquid  financial  assets,  and  market  value 
of  house  and  vacation  home  for  the  lowest  income  group  (less  than  $4000), 
the  highest  income  group  ($25000  and  over),  and  an  upper-middle  income 
group  ($10000-$!  4  999).  In  the  case  of  the  market  value  of  home  and  vaca¬ 
tion  home,  it  can  be  seen  that  for  low-income  families  the  proportion  first 
rises  and  then  flattens  out  beyond  middle  age;  it  generally  declines  with  age 
for  high  income  families;  and  first  rises  slightly  and  then  declines  for  upper- 
middle-income  families.  In  the  case  of  liquid  assets,  the  proportion  first 
declines  and  then  generally  increases  with  age  beyond  the  interval  35-44 
for  both  low-income  and  upper-middle-income  families.  For  high-income 
families,  the  liquid  assets’  proportion  is  fairly  stable  for  most  of  the  life 
cycle,  and  then  rises  dramatically  for  the  age  group  65  and  over.  In  the  case 
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Figure  54; 

Percentage  share  of  liquid  asset  holdings  among  families  of  two  or  more 
by  income  class  and  age  of  head,  Canada  1970  Source:  Table  86 


Figure  55: 

Percentage  shares  of  non-liquid  financial  assets  out  of  total  assets 
among  families  of  two  or  more  by  income  class  and  age  of  head, 
Canada  1970  Source:  Table  86 
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Figure  56: 

Percentage  shares  of  market  value  of  home  and  vacation  house  out  of 
total  asset  holdings  among  families  of  two  or  more  by  income  class  and 
age  of  head,  Canada  1970  source: Table 86 


TABLES? 

Incidence  of  home-ownership  among  family  units  by  place  of  residence  and  income,  Canada  1970  (percentages) 
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Figure  57: 

Percentage  shares  of  asset  holdings  among  all  family  units  by  asset 
class,  Canada  1970 


Source;  Table  88 


1999  9999  19  999  29  999  99  999 


of  non-liquid  financial  assets,  low  and  upper-middle  income  shares  remain 
fairly  stable  (although  the  latter  rises  somewhat  in  the  oldest  two  age 
groups),  in  contrast  to  that  for  high  income  families,  where  the  share  rises 
very  markedly  from  the  25-34  year  age  interval.  In  summary,  then,  the 
share  profiles  in  Figure  52  for  all  families  are  roughly  indicative  of  life-cycle 
asset  composition  patterns  across  ages,  but  at  the  same  time  they  hide  a  fair 
amount  of  variation  in  these  patterns  associated  with  different  income 
classes. 

Just  as  home  ownership  varies  with  age,  it  also  varies  systematically  with 
family  income  (see  Table  87).  The  incidence  of  home  ownership  for  metro¬ 
politan  area  families  increases  fairly  steadily  with  income,  while  for  non¬ 
metropolitan  families,  it  is  again  at  a  higher  level  but  first  decreases  with 
income  and  then  increases  at  the  higher  end  of  the  income  scale.  It  can  also 
be  seen  that  the  incidence  of  home-ownership  is  somewhat  lower  for  all 
family  units  than  for  families  of  two  or  more,  particularly  at  lower  income 
levels;  but  this  difference  is  smaller  at  higher  income  levels. 

One  may  also  expect  asset  compositions  to  vary  with  the  actual  level  of 
asset  holdings.  Table  88  gives  a  detailed  component  breakdown  for  eleven 
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asset  holding  classes;  the  principal  results  are  shown  in  Figure  57.  As  can 
be  seen  in  the  diagram,  the  share  of  market  value  of  home  and  vacation 
home  increases  from  2.0  per  cent  in  the  lowest  asset  class  to  79.1  per  cent 
in  the  asset  class  $25000-$29999,  and  then  falls  to  28.3  per  cent  in  the  top 
asset  class.  Financial  assets’  share  on  the  other  hand,  (particularly  that  of 
liquid  assets)  declines  rather  steadily  with  total  asset  holdings  from  53.1  per 
cent  to  14.1  per  cent  in  the  $25000-29999  class,  and  then  (spurred  by 
non-liquid  asset  accumulation)  climbs  back  to  49.7  per  cent  in  the  $100000- 
and-over  asset  class.  Not  unexpectedly,  cars’  share  falls  as  total  asset  hold¬ 
ings  increase,  while  investment  in  other  real  estate  increases,  particularly 
over  the  very  top  asset  intervals.  In  short,  the  patterns  of  asset  composition 
across  asset  classes  are  somewhat  similar  to  those  across  income  classes  but 
rather  more  pronounced. 

Finally  Table  89  shows  differences  in  asset  composition  according  to 
whether  the  family  head  is  an  employee,  employer,  or  not  in  the  labour 
force.  Since  the  third  category  applies  largely  to  older  families,  it  is  not 
surprising  to  find  that  the  shares  of  market  value  of  home  and  vacation 
home  and  of  all  nonfinancial  assets  are  relatively  small,  while  the  shares  of 
both  liquid  and  non-liquid  financial  assets  are  relatively  large.  Secondly,  it 
can  be  seen  that  employers  hold  relatively  larger  proportions  of  financial 
assets  and  other  real  estate,  while  employees  have  proportionately  larger 
investments  in  their  own  homes  and  automobiles. 

Both  the  value  and  composition  of  asset  holdings  can  thus  be  seen  to 
differ  according  to  life  cycle  and  other  principal  factors.  For  that  reason, 
there  are  many  economic  forces  such  as  changes  in  social  security  or  in  the 
inflation  rate  that  could  be  expected  to  have  far-reaching  distributional 
effects  on  asset  account. 

DISTRIBUTION  OF  DEBTS 

The  net  worth  over  which  a  family  has  command  is  the  difference  between 
the  assets  it  possesses  and  the  debts  it  owes.  Asset  holdings  have  been 
examined  in  some  detail  in  the  last  two  sections.  We  turn  now  to  the  distri¬ 
bution  of  debts. 

Once  again,  one  may  start  by  examining  the  different  distributions  of 
debt  by  family  size.  Table  90  shows  that  a  higher  proportion  (73.8  per  cent) 
of  families  of  two  or  more  have  debts  than  do  unattached  individuals  (only 
35.1  per  cent),  and  the  mean  and  median  debts  are  much  higher  for  the 
former  than  the  latter.  Almost  20  per  cent  of  families  have  debts  of  more 
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TABLE  89 

Composition  of  assets  among  families  by  employment  status  of  head,  Canada  1970 


Not  in 

Asset  type 

Employee 

Employer 

labour  force 

Financial  assets 

20.7 

29.7 

39.5 

Liquid 

13.5 

18.1 

24.9 

Cash  on  hand 

0.4 

0.5 

0.3 

Savings  deposits 

4.9 

5.3 

8.1 

Other  deposits 

4.7 

6.1 

7.3 

Can  Sav  Bonds 

2.8 

3.3 

5.7 

Other  bonds 

0.8 

2.8 

3.5 

Non-liquid 

7.2 

11.6 

14.6 

Stocks 

3.8 

5.0 

8.0 

Mortgage  Invmt 

2.8 

4.1 

5.4 

Misc  Invmt 

0.6 

2.5 

1.2 

Non-financial  assets 

79.3 

70.3 

60.5 

Mkt  value  of  home  &  vac  home 

67.2 

53.2 

47.9 

Invmt  in  other  real  estate 

6.1 

12.8 

9.8 

Mkt  value  of  car 

6.0 

4.3 

2.8 

SOURCE;  See  source  to  Table  76. 

TABLE  90 

Distribution  of  debts  by  family  size,  Ontario  1970 

All  family 

Families  of 

Unattached 

Debts  ($) 

units 

two  or  more 

individuals 

None 

35.0 

26.2 

64.9 

1-249 

8.8 

8.4 

10.2 

250-499 

3.4) 

9.0 

9.4 

500-999 

5.7) 

1000-1999 

8.7 

8.7 

8.6 

2000-4999 

12.3 

14.6 

4.5 

5000-9999 

10.5 

13.4 

0.6 

10000-14999 

8.6 

10.9 

0.7 

15000-19999 

4.0 

4.9 

1.0 

20000-24999 

1.7) 

3.8 

0.1 

25000  and  over 

1.3) 

Size  of  sample 

2550 

2077 

473 

Percentage  of  family  units 

100. 

81.5 

18.5 

Mean  debts  ($) 

3917 

4880 

653 

Median  debts  ($) 

740 

1728 

0 

SOURCE:  See  source  to  Table  63. 
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than  $10000,  while  fewer  than  2  per  cent  of  unattached  individuals  do.  In 
both  cases,  however,  debts  are  highly  concentrated  in  a  small  number  of 
family  units.  The  proportion  of  total  debts  owed  by  the  largest  10  per  cent 
of  debtors  is  41.3  per  cent  for  families  and  77.9  per  cent  for  unattached 
individuals.  This  phenomenon  is  also  captured  by  the  rather  high  values  of 
the  various  inequality  indices  in  Table  91,  with  the  figures  for  unattached 
individuals  slightly  larger  than  for  families  of  two  or  more. 

Since  for  most  people  debts  are  associated  largely  with  family  formation 
and  mortgages,  one  would  expect  the  distribution  of  debts  to  change  sub¬ 
stantially  across  age  groups  in  the  population.  This  is  indeed  the  case  as 
shown  in  Table  92.  Mean  and  median  debts  have  an  inverted-V  shape 
across  age  groups;  it  peaks  at  $7241  and  $4960  respectively  in  the  interval 
35^4,  and  then  declines  to  virtually  nothing  in  the  retirement  period  of  65 
and  over  (see  Figure  58).  Inequality  of  debts  by  age,  on  the  other  hand,  has 
the  opposite  pattern  (see  Figure  59):  it  reaches  a  trough  in  the  interval 
35-44  and  peaks  at  both  ends.  The  inequality  measures,  however,  disagree 
substantially  on  the  degree  to  which  inequality  varies  with  age. 

Debts  would  also  be  expected  to  vary  with  the  income  of  the  family,  and 
this  is  shown  to  be  the  case  in  Table  94 -debts  rise  steadily  with  family 
income  from  $853  for  the  income  class  of  less  than  $4000  to  $8099  for  the 
top  income  class,  $15000  and  over.  It  can  also  be  seen  that  the  peaked 
pattern  of  mean  debts  across  ages  holds  within  each  income  class,  and  the 
steady  increase  in  debts  across  income  classes  also  holds  within  each  age 
class.  By  comparing  Tables  71,  78,  and  94,  one  can  also  examine  the  break¬ 
down  of  mean  net  worth  into  mean  assets  and  debts  by  age  and  income 
jointly. 

Finally,  Table  95  shows  the  general  composition  of  total  debts  for  fami¬ 
lies  across  age  groups.  Mortgages  are  the  largest  component  of  debts,  and 
they  reach  their  relative  peak  in  the  35^4  age  interval  along  with  the  share 
of  home  and  vacation  home  in  total  assets  for  all  but  top  income  groups. 
The  share  of  consumer  debt  peaks  among  very  young  families  that  are  Just 
setting  up  households  and  borrowing  in  order  to  make  large  investments  in 
consumer  durables,  and  among  older  families  who  have  paid  off  most  of 
their  mortgages  and  have  very  few  debts  left.  In  general,  then,  one  observes 
the  pronounced  effect  of  life-cycle  family  development  on  debt  components 
as  well  as  on  total  family  debts. 

GENERAL  CONCLUSIONS 

Comparing  the  data  in  this  chapter  to  those  on  family  income  in  the  last 
chapter,  one  notes  that  asset  holdings  and  net  worth  are  substantially  more 
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TABLE  91 

Debt  inequality  measures  by  family  size,  Ontario  1970 


Measure 

All  family 
units 

Eamilies  of 

two  or  more 

Unattached 

individuals 

Shares 

Bottom  10% 

0.0 

0.0 

0.0 

Top  10"/() 

47.5 

41.3 

77.9 

Gini  coefficient 

0,718 

0.661 

0.869 

Atkinson  index 

e  =  1.05 

0.999 

0.964 

0.995 

LT) 

II 

1.000 

0.999 

0.999 

€  =  2.55 

1.000 

0.999 

0.999 

Coefficient  of  variation 

1.45 

1.26 

2.83 

SOURCE:  Table  90 

TABLE  92 

Distribution  of  debts  among  families  by  age  of  head,  Ontario  1970 

Debts  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

None 

16.8 

14.0 

14.2 

23.4 

33.3 

73.5 

26.2 

1-249 

11.5 

7.6 

5.7 

8.2 

11.4 

11.1 

8.4 

250-999 

14.8 

10.0 

8.8 

8.9 

9.0 

5.3 

9.0 

1000-1999 

22.9 

11.2 

6.3 

8.6 

8.8 

2.0 

8.7 

2000-4999 

18.2 

19.6 

15.1 

13.8 

13.8 

4.6 

14.6 

5000-9999 

4.7 

10.5 

18.2 

19.0 

14.2 

3.5 

13.4 

10000-14999 

4.0 

13.3 

18.2 

12.1 

5.0 

0.0 

10.9 

15000-19999 

5.6 

7.0 

7.5 

3.0 

3.3 

0.0 

4.9 

20000  and  over 

1.6 

6.9 

5.9 

2.9 

1.1 

0.0 

3.8 

Sample  size 

126 

472 

516 

424 

278 

261 

2077 

Percentage  by  age 

6.0 

22.7 

25.0 

20.3 

13.3 

12.7 

100.0 

Mean  debts  ($) 

3302 

6336 

7241 

4734 

3085 

473 

4880 

Median  debts  ($) 

1300 

3109 

4960 

2189 

687 

0 

1728 

SOURCE:  See  source  to  Table  63. 


unequally  distributed  than  family  income;  this  is  due  in  large  part  to  the 
cumulative  nature  of  asset  acquisition  with  age.  Even  though  net  worth 
inequality  within  age  groups  tends  to  decline  slightly  with  age  (in  the  cross- 
section)  as  early  differences  in  net  worth  holdings  are  worn  down,  net 
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TABLE  93 

Debt  inequality  measures  among  families  by  age  of  head,  Ontario  1970 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

Top  10% 

53.2 

37.4 

32.3 

37.0 

47.3 

89.7 

41.3 

Gini  coefficient 

0.693 

0.611 

0.549 

0.622 

0.709 

0.900 

0.661 

Atkinson  index 

€  =  1.05 

0.908 

0.889 

0.878 

0.946 

0.976 

0.996 

0.963 

e  =  1.55 

0.997 

0.998 

0.998 

0.999 

0.999 

0.999 

0.999 

e  =  2.55 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

Coefficient  of 

variation 

1.48 

1.13 

0.97 

1.18 

1.47 

2.84 

1.26 

SOURCE;  Table  92 


Figure  58: 

Median  debts  of  families  of  two  or  more  by  age  of  family  head, 
Ontario  1970 


Source:  Table  92 


Less  than  25  25-34 


35-44 


45-54 


Age 


worth  differences  between  age  groups  become  much  larger.  Whereas  cross- 
sectional  income  receipts  tend  first  to  rise  with  age,  to  peak  around  later 
middle  age,  and  then  to  decline  markedly,  family  net  worth  holdings  gener¬ 
ally  increase  with  age  right  up  until  retirement,  and  then  flatten  out  during 
early  retirement.  These  strong  positive  age  effects  on  net  worth  reflect 
simultaneously  life  cycle  patterns  in  both  asset  holdings  and  debts  asso¬ 
ciated  with  family  investment  in  housing,  then  gradual  repayment  of  mort¬ 
gage,  and  finally  a  gradual  shift  toward  more  financial  assets  in  preparation 
for  retirement.  These  strong  life-cycle  patterns  in  asset  holdings,  debts,  and 
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Figure  59: 

Coefficient  of  variation  for  debts  of  families  of  two  or  more  by  age  of 
head,  Ontario  1970 


Source;  Table  93 


TABLE  94 

Mean  debts  among  families  by  age  of  head  and  income  class,  Ontario  1970  (dollars) 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Less  than  4000 

n.a. 

675 

2217 

1527 

1775 

277 

853 

4000-6999 

n.a. 

3  691 

5118 

2917 

1838 

544 

2847 

7000-9999 

n.a. 

6578 

6738 

5519 

1788  \ 

5304 

10000-14999 

n.a. 

7150 

7444 

4929 

4028  > 

929 

6031 

15000  and  over 

n.a. 

10433 

12236 

5775 

5191  ^ 

8099 

All  income  groups 

3260 

6259 

7271 

4745 

3041 

513 

4870 

NOTE;  n.a.  means  data  not  available. 
SOURCE:  See  source  to  Table  63. 


net  worth  position  also  reinforce  earlier  arguments  for  the  need  to  disaggre¬ 
gate  by  family  size  and  age  of  head  in  any  further  analysis  of  distributional 
structure. 

The  findings  of  this  chapter  also  have  several  important  welfare  implica¬ 
tions.  In  the  first  place,  since  wealth  holdings  make  consumption  possible, 
measures  of  inequality  and  welfare  should  be  based  on  family  net  worth 
position  as  well  as  income.  The  resulting  measures  for  young  families  may 
not  differ  much  from  those  already  calculated  in  Chapter  7,  since  the  young 
tend  to  have  little  wealth.  But  for  retired  families,  for  example,  who  usually 
have  relatively  low  incomes  and  fairly  high  net  worth  positions,  estimates 
of  their  level  of  well-being  may  differ  substantially.  In  Chapter  12  we 
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TABLE  95 

Composition  of  debts  among  families  by  age  of  head,  Canada  1970  (percentages) 


Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Persona!  debt 

57.6 

31.4 

24.9 

31.0 

39.8 

40.3 

30.8 

Consumer  debt 

51.6 

26.4 

16.8 

22.6 

28.0 

24.7 

23.1 

Charge  accnts  & 

instlmt  debt 

7.3 

4.8 

3.4 

4.9 

6.1 

6.0 

4.5 

Selected  loans 

from  banks 

25.9 

12.3 

6.8 

9.3 

10.9 

10.7 

10.0 

Loans  from  small 

CO,  credit  unions 

18.5 

9.3 

6.5 

8.4 

11.0 

8.0 

8.6 

Other  personal  debt 

6.0 

5.1 

8.1 

8.4 

11.9 

15.6 

7.8 

Home  impvmt  loans, 
bank  loans  against 

securities 

1.7 

1.1 

2.2 

4.0 

4.0 

5.9 

2.5 

Other  debt 

4.3 

4.0 

5.9 

4.4 

7.9 

9.7 

5.3 

Mortgage  debt  on  home 

&  vac  home 

42.4 

68.6 

75.1 

69.0 

60.2 

59.6 

69.2 

SOURCE;  See  source  to  Table  76. 


attempt  to  incorporate  both  income  and  net  worth  jointly  in  an  improved 
measure  of  family  economic  welfare  in  order  to  examine  to  what  extent  the 
over-all  pattern  of  inequality  described  in  the  last  chapter  is  changed.  Sec¬ 
ondly,  net  worth  holdings  also  provide  a  source  of  potential  consumption  in 
the  form  of  capital  gains  on  the  assets.  Once  again,  measures  of  economic 
well-being  (on  which  inequality  measures  are  based)  should  be  constructed 
to  reflect  this,  particularly  in  an  inflationary  period  when  asset  prices  may 
change  substantially  over  time.  This  issue  is  also  examined  in  Chapter  1 1.  It 
is  clear  that  both  these  net  worth  effects  could  be  expected  to  change  fairly 
substantially  the  over-all  structure  of  inequality  across  age  groups.  More 
generally,  the  findings  of  this  chapter  highlight  the  need  to  broaden  the 
measures  of  inequality  and  welfare  to  reflect  wealth  holdings  as  well  as 
income  flows. 

Some  important  policy  implications  also  follow  from  this  chapter.  One  is 
that,  for  the  various  government  welfare  or  support  programs  that  use 
means  tests,  consideration  should  be  given  not  only  to  current  family 
income  but  also  to  the  family  assets  and  net  worth.  A  family  with  a  modest 
stock  of  capital  to  fall  back  on  is  much  better  able  to  get  through  a  period  of 
temporarily  low  income  than  one  with  virtually  nothing  to  fall  back  on. 
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Secondly,  it  may  be  remarked  that  the  federal  and  provincial  govern¬ 
ments  tax  income  rather  than  wealth,  that  is,  potential  capital  accumulation 
rather  than  current  capital  holdings.  Yet  wealth  holdings  are  obviously  a 
source  of  potential  well-being  of  a  family,  they  are  strongly  correlated  with 
income  particularly  at  the  upper  end  of  the  distribution,  and  they  are  more 
unequally  distributed  than  total  family  income.  There  are  certainly  other 
considerations  (such  as  administrative  aspects  and  incidence  effects  on  fac¬ 
tor  supplies)  in  a  decision  to  replace  or  supplement  income  tax  with  a 
wealth  tax.  Nonetheless,  the  pros  and  cons  of  a  direct  tax  on  wealth 
deserves  more  consideration  and  public  debate. 

Thirdly,  since  wealth  is  such  an  important  aspect  of  inequality  across 
families,  it  is  necessary  to  consider  in  some  detail  the  net  worth  effects  of 
government  policies  and  programs.  For  example,  policies  that  result  in  later 
retirements,  particularly  in  fairly  high-income  positions,  may  be  expected  to 
increase  somewhat  the  degree  of  inequality  in  the  distribution  of  wealth 
because  of  the  strong  and  increasing  (cross-sectional)  age-income  profile  up 
until  retirement.  Similarly,  different  tax  treatments  of  family  mortgage  pay¬ 
ments  and  different  urban  land  zoning  laws  would  be  expected  to  affect  the 
market  prices  of  houses,  and  thus  the  resulting  distribution  of  equity  in 
home  ownership  among  families. 

This  chapter  also  raises  a  number  of  basic  questions  to  which  we  have 
remarkably  few  answers  in  spite  of  their  importance.  One  is  the  detailed 
relationships  between  assets,  debts,  and  family  labour  supply,  particularly 
over  the  family’s  life  cycle.  Debt  and  asset  acquisition  are  closely  linked 
with  home  ownership  (i.e.,  mortgages)  and  consumer  durable  purchases 
(particularly  cars),  and  the  labour  supply  of  secondary  workers  in  the  family 
may  well  be  sensitive  to  the  levels  of  such  assets  and  debts.  For  example,  a 
wife  may  take  a  job  for  a  couple  of  years  to  help  meet  the  mortgage  pay¬ 
ments  on  a  house.  On  the  other  hand,  the  time  when  a  worker  may  choose 
to  retire  may  be  related  to  the  real  value  of  his  stock  of  wealth.  Conse¬ 
quently,  there  may  be  significant  interactions  between  the  labour  supply  of 
family  members  and  the  family  asset  and  debt  position,  and  such  relation¬ 
ships  may  become  more  important  in  future  as  more  workers  exercise 
greater  choice  over  their  labour  market  involvement;  and  as  we  have  seen 
in  the  last  two  chapters,  the  wealth  holdings  and  labour  supply  dimensions 
are  two  critical  aspects  in  the  over-all  structure  of  inequality  among  families. 

A  second  important  issue  is  the  degree  to  which  compulsory  social  secu¬ 
rity  pensions  like  the  Canada  Pension  Plan  are  viewed  by  the  public  as 
rights  to  a  publicly  provided  capital  stock,  and  thus  considered  as  a  compo- 
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nent  of  the  expected  net  worth  of  families.  One  aspect  of  this  is  how  figures 
on  family  net  worth  inequality  may  change  when  expected  net  benefits 
from  public  pensions  are  taken  into  account;  this  is  the  subject  of  Chapter 
13.  Another  aspect  is  the  extent  to  which  public  pensions  may  be  con¬ 
sidered  as  substitutes  for  or  complements  to  private  pensions  and  other 
forms  of  private  capital  formation.  That  is,  does  the  Canada  Pension  Plan 
result  in  reduced  family  savings  and  private  capital  accumulation,  or  does  it 
make  families  more  aware  of  a  need  to  provide  for  future  retirement  and 
thus  increase  their  rate  of  private  capital  formation?  Indeed,  could  these 
different  effects  dominate  over  different  portions  of  the  income  or  wealth 
distribution?  Certainly  a  good  deal  more  information  is  needed  on  issues 
such  as  these. 
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PART  THREE:  IMPUTATIONS  AND  ADJUSTMENTS  TO 
THE  DISTRIBUTION  OF  INCOME 


In  Part  Two  we  reviewed  recent  evidence  on  the  general  structure  and 
patterns  of  family  economic  inequality  in  Ontario  as  revealed  by  standard 
data  on  income  and  wealth  from  the  Canadian  census  and  surveys.  The 
reason  for  examining  these  distributions,  of  course,  is  that  they  are  observ¬ 
able  proxies  or  estimates  of  the  distribution  of  economic  well-being  across 
families  in  the  province.  But  family  income,  for  example,  is  an  overly 
simple  and  imperfect  approximation  because  it  ignores  many  important  fac¬ 
tors  or  does  not  take  them  into  account.  Part  Three,  therefore,  attempts  to 
adjust  conventional  family  income  figures  for  a  number  of  such  factors  in 
order  to  move  at  least  a  few  steps  closer  to  more  complete  empirical  meas¬ 
ures  of  family  economic  well-being  and  their  corresponding  distributions.  I 
hope  that  some  of  the  adjustments,  which  are  based  on  the  life-cycle  theo¬ 
retical  framework  of  Chapter  2,  make  some  contributions  to  methodology. 
Ultimately,  though,  I  wish  to  use  these  empirical  measures  to  evaluate  and 
interpret  the  results  of  Part  Two  in  order  to  discover  whether  the  inequality 
picture  revealed  in  Part  Two  is  indeed  a  reasonably  accurate  representation 
of  the  distribution  of  economic  well-being;  to  find  out  which  family  groups 
in  the  population  are  better  or  worse  off  than  indicated  in  Part  Two;  and  to 
suggest  which  groups  need  special  assistance.  Government  policies  can 
then  be  better  directed  toward  the  most  pressing  distributional  problems. 

Four  general  types  of  adjustments  to  the  standard  family  income  data  will 
be  examined  in  Part  Three.  The  first  group  of  adjustments,  considered  in 
Chapters  9  and  11,  will  focus  on  omitted  sources  of  income  such  as 
income-in-kind  from  home  ownership,  underreporting  of  various  income 
sources,  and  omission  of  capital  gains.  The  second  group  of  adjustments 
concerns  the  measurement  of  income  relative  to  family  need  and  circum¬ 
stances  as  reflected  by  location,  age,  size,  and  composition  of  the  family 
unit;  this  is  addressed  in  Chapter  10.  The  third  set  of  adjustments  relate  to 
the  accounting  period  over  which  the  flow  of  income  is  measured,  such  as 
annual,  ‘permanent,’  or  lifetime  income,  which,  for  life-cycle  reasons,  may 
all  be  quite  different;  these  are  considered  in  Chapter  13.  Finally,  the  fourth 
set  of  adjustments  reflects  different  basic  concepts  of  income  and  family 
resources,  and  attempts  to  integrate  income,  asset,  and  wealth  accounts  for 
the  family  as  discussed  in  sections  of  Chapters  11-13. 

Adjustments  for  a  number  of  the  above  factors  have  been  considered  in 
some  detail  with  both  United  States  and  British  data  in  studies  by  Morgan 
and  Smith  (1969),  Stark  (1972),  Taussig  (1973),  Smith  (1975)  and  Moon 
and  Smolensky  (1977).  Until  very  recently,  though,  little  work  of  this  type 
had  been  done  for  Canada.  But  within  the  past  couple  years,  a  number  of 
Canadian  studies  by  Irvine  (1976),  Health  and  Welfare  Canada  (1977), 
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Love  and  Wolfson  (1976),  Kapsalis  (1977),  Wolfson  (1977a),  Henderson 
and  Rowley  (1977),  and  Cloutier  (1978)  have  addressed  at  least  some  of 
the  issues  listed  above.  The  present  study  considers  more  adjustments  than 
the  above  studies,  and  it  deals  entirely  with  Ontario  rather  than  all  of  Can¬ 
ada.  At  the  same  time,  though,  it  is  also  much  more  disaggregative  in  its 
empirical  analysis  and  representation  of  inequality  differences  across  the 
population.  More  specific  comments  on  the  differences  in  technique, 
methodology,  and  empirical  findings  between  this  and  other  Canadian 
studies  will  be  made  within  the  discussion  of  the  relevant  chapters. 

Several  caveats  and  limitations  of  the  present  study  should,  however,  be 
noted.  In  the  first  place,  the  adjustments  being  considered  are  accounting 
adjustments  only  and  do  not  pretend  to  represent  the  behavioural  effects  of 
changing  some  aspects  of  the  economic  environment.  In  looking  at  the 
distributional  differences  between  family  income  receipts  and  disposable 
income  after  direct  taxes,  for  example,  we  are  not  analysing  the  distribu¬ 
tional  impact  of  the  taxes,  but  only  describing  how  inequality  figures 
change  when  we  look  at  one  measure  of  income  rather  than  another.  We 
are  not  changing  the  economic  environment,  but  rather  changing  the  way 
of  measuring  economic  well-being  within  a  given  environment.  Secondly, 
the  present  study  is  not  intended  to  be  complete  or  exhaustive  in  its  cover¬ 
age  of  possible  adjustments.  Consequently  we  have  not  constructed  a 
combined  adjusted  distribution  that  includes  all  of  the  separate  adjustments 
considered.  Rather,  the  study  is  intended  to  suggest  several  different  ways 
of  improving  empirical  approximations  of  the  distribution  of  well-being  and 
to  illustrate  how  much  the  apparent  structure  of  family  income  inequality  is 
changed  with  the  use  of  each  of  these  improved  proxies. 

The  main  source  of  data  used  in  Part  Three  is  the  Survey  of  Consumer 
Finances  1974  micro  data  tape,  from  which  was  made  a  subfile  of  family 
unit  records  for  Ontario,  the  same  subfile  from  which  the  figures  reported 
in  Chapter  7  were  computed.  The  various  adjustments  and  transformations 
of  family  incomes  discussed  in  the  following  chapters  were  performed  on 
each  of  the  individual  records  of  this  subfile  with  the  various  inequality 
measures  computed  after  each  adjustment  (for  details,  see  Appendix  d). 
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Disposable  income,  under-reporting, 
and  omitted  receipts 


INTRODUCTION 

This  chapter  examines  the  ways  in  which  the  structure  and  pattern  of 
inequality  change  when  the  conventional  basis  for  inequality  comparisons, 
total  family  income  reported,  is  adjusted  to  reflect  the  disposable  real 
income  resources  available.  It  is  clear  that  the  distribution  of  economic 
well-being  depends  partly  upon  income  other  than  that  reported,  imputed  and 
non-pecuniary  real  income  benefits,  and  tax  payments  that  must  be  paid 
out  of  any  given  level  of  income.  This  chapter  review's  the  pattern  of 
inequality  in  the  distribution  of  total  family  income,  and  compares  it  to  that 
of  non-transfer  income  receipts  and  disposable  family  income;  examines 
the  effects  of  adjusting  reported  total  income  figures  for  under-reporting  of 
several  sources  of  income;  and  considers  the  distributional  effects  of  imput¬ 
ing  income  for  home-ownership  and  farm  income-in-kind  receipts. 

PRIMARY,  TOTAL,  AND  DISPOSABLE  INCOME 

The  starting  point  of  analysis  in  this  and  further  chapters  is  the  measured 
inequality  in  the  distribution  of  reported  total  family  income.  This  was  dis¬ 
cussed  in  Chapter  7,  and  some  summary  results  are  reproduced  in  Table 
96.  The  various  measures  have  been  explained  and  illustrated  in  Chapter  5. 
Relative  poverty  characteristics  of  a  distribution  are  indicated  by  lower 
income  shares,  while  summary  degree  of  inequality  is  represented  by  the 
Gini  coefficient,  coefficient  of  variation,  and  a  particular  value  of  the  Atkin¬ 
son  index  (corresponding  to  the  inequality  aversion  index  e  equal  to  1.5). 
By  way  of  review,  one  may  note  the  'inverted  U’  pattern  of  mean  or 
median  income  across  ages,  and  the  U-shaped  pattern  of  summary  inequal- 
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Figure  60: 

Lorenz  curves  for  all  family  units  of  primary,  total,  and  disposable 
incomes,  Ontario  1973 

Source;  Table  99 


Percentage  of  family  units 


Figure  61: 

Relative  mean  income  of  ail  family  units  for  primary,  total,  and  disposable 
income,  Ontario  1973 

Source:  Table  100 
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TABLE  96 

Inequality  measures  among  all  family  units  by  age  of  head  for  total  family  income,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.1 

2.2 

2.5 

1.8 

1.1 

2.1 

1.2 

Bottom  quintile 

3.8 

7.0 

7.4 

6.4 

4.0 

5.4 

4.0 

2nd  quintile 

11.3 

14.6 

14.4 

13.7 

11.7 

OO 

11.0 

3rd  quintile 

18.1 

19.4 

18.8 

18.6 

18.3 

13.3 

18.4 

4th  quintile 

26.6 

24.3 

23.5 

24.0 

24.9 

21.7 

25.6 

Top  quintile 

40.2 

34.7 

35.9 

37.3 

41.2 

51.0 

41.0 

Top  10% 

22.8 

19.9 

21.6 

22.0 

24.7 

33.5 

24.5 

Top  5% 

12.6 

11.3 

12.8 

13.0 

14.4 

21.0 

14.4 

Gini  coefficient 

0.369 

0.276 

0.282 

0.306 

0.370 

0.447 

0.374 

Coef  of  variation 

0.63 

0.47 

0.50 

0.54 

0.66 

0.93 

0.66 

Atkinson  index 

0.440 

0.253 

0.232 

0.305 

0.431 

0.391 

0.420 

(e  =  1.55) 

Mean  income  ($) 

7263 

11939 

14275 

15016 

11483 

5482 

11091 

Median  income  ($) 

6463 

11456 

13370 

13984 

10430 

3704 

10238 

SOURCE:  Based  on  data  for  Ontario  from  the  1973  Consumer  Finances  Micro  Data  Release 
Tape  supplied  by  Statistics  Canada. 


ity  figures  across  age  groups.  Bottom  income  shares  are  greatest  for  the 
groups  aged  25^4  and  least  for  the  ages  less  than  25  and  55-64.  Top 
income  shares  are  greatest  for  ages  less  than  25  and  55  and  over,  and  least 
for  age  group  25-34.  In  general  the  distribution  for  all  ages  together  is  very 
similar  to  that  for  the  age  group  55-64.  The  Lorenz  curve  and  relative 
mean  income  curve  for  total  family  income  of  all  family  units  are  illustrated 
by  solid  lines  in  Figures  60  and  61  respectively. 

For  purposes  of  comparison,  it  may  be  useful  to  look  also  at  the  distribu¬ 
tion  solely  of  factor  income  receipts  (or  ‘primary  income’),  obtained  by 
subtracting  all  direct  government  transfer  receipts  from  total  income  of 
family  units.  This  provides  a  rough  approximation  to  the  distribution  of 
factor  market  income  and  may  be  viewed  as  representing  the  direct  or  first- 
round  effects  of  current  transfer  payments.  The  resulting  distribution 
figures  presented  in  Table  97  describe  the  structure  of  inequality  in  the 
distribution  of  factor  payments  in  the  1973  Ontario  economy.  Comparing 
the  summary  inequality  measures  in  Tables  96  and  97,  one  can  see  that 
inclusion  of  transfers  results  in  a  moderate  reduction  in  the  Gini  coeffi¬ 
cients  and  coefficients  of  variation,  but  that  this  reduction  is  not  at  all  uni¬ 
form  across  different  age  groups.  Over-all,  the  Gini  coefficient,  for  example. 


TABLE  97 

Inequality  measures  among  all  family  units  by  age  of  head  for  primary  income  receipts, 
Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

0.6 

1.3 

1.5 

1.1 

0.3 

-0.8 

-0.07 

Bottom  quintile 

2.9 

5.9 

6.1 

5.5 

2.4 

-1.2 

1.3 

2nd  quintile 

10.4 

14.2 

14.1 

13.4 

10.6 

1.2 

9.8 

3rd  quintile 

17.3 

19.1 

18.7 

18.4 

17.4 

5.8 

18.3 

4th  quintile 

25.7 

24.2 

23.5 

23.9 

24.0 

16.0 

26.0 

Top  quintile 

43.7 

36.5 

37.6 

38.9 

45.5 

78.2 

44.5 

Top  10% 

26.7 

21.6 

23.1 

23.6 

29.3 

62.6 

27.6 

Top  5% 

16.7 

13.0 

14.2 

14.5 

19.1 

50.2 

17.2 

Gini  coefficient 

0.411 

0.303 

0.310 

0.329 

0.426 

0.770 

0.435 

Coef  of  variation 

0.72 

0.51 

0.55 

0.59 

0.74 

1.26 

0.76 

Atkinson  index 

0.930 

0.416 

0.366 

0.474 

0.655 

n.a. 

n.a. 

(e  =  1.55) 

Mean  income  ($) 

7091 

11933 

13881 

14619 

11026 

2827 

10354 

Median  income  ($) 

6284 

11280 

12969 

13  504 

10202 

1361 

9727 

NOTE:  n.a.  means  not  applicable  because  of  the  negative  income  shares. 
SOURCE;  See  source  to  Table  96. 


TABLE  98 

Inequality  measures  among  all  family  units  by  age  of  head  for  disposable  family  income, 
Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

0.6 

2.3 

2.7 

2.0 

1.1 

1.9 

1.2 

Bottom  quintile 

3.7 

7.5 

8.1 

6.9 

4.3 

5.6 

4.4 

2nd  quintile 

11.9 

15.0 

15.0 

14.3 

12.2 

9.5 

11.9 

3rd  quintile 

18.4 

19.6 

19.1 

19.1 

18.6 

14.6 

18.9 

4th  quintile 

26.7 

24.1 

23.3 

24.2 

24.9 

23.1 

25.5 

Top  quintile 

39.4 

33.9 

34.5 

35.5 

39.9 

47.3 

39.3 

Top  10% 

22.2 

19.4 

20.4 

20.6 

23.7 

29.7 

23.1 

Top  5% 

12.2 

11.1 

11.9 

11.8 

13.6 

17.9 

13.4 

Gini  coefficient 

0.361 

0.262 

0.260 

0.284 

0.354 

0.413 

0.352 

Coef  of  variation 

0.61 

0.44 

0.45 

0.49 

0.62 

0.80 

0.61 

Atkinson  index 

0.484 

0.247 

0.209 

0.284 

0.467 

0.380 

0.422 

(e  =  1.55) 

Mean  income  ($) 

6305 

10081 

11895 

12430 

9814 

4938 

9389 

Median  income  ($) 

5771 

9851 

11350 

11873 

9082 

3664 

8874 

SOURCE;  See  source  to  Table  96. 
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is  reduced  by  14  per  cent;  but  for  the  group  aged  65  and  over,  it  is  reduced 
by  42  per  cent  compared  to  10  per  cent  or  less  for  the  younger  and  middle- 
aged  groups.  Indeed,  transfer  receipts  raise  the  incomes  of  family  units  aged 
65  and  over  by  $2655  on  average,  or  by  94  per  cent,  compared  to  only  7  per 
cent  for  all  family  units.  The  inequality  reduction  also  tends  to  be  most 
noticeable  at  the  bottom  end  of  the  distribution  but  it  has  a  significant  effect 
on  the  upper  end  as  well.  In  short,  direct  government  transfers  appear  to 
have  a  very  substantial  effect  on  poverty  levels  and  inequality  among  the 
oldest  age  group  and  a  more  modest  effect  on  younger  and  middle-aged 
family  units. 

In  order  to  compare  total  family  income  with  disposable  family  income 
after  personal  income  tax  has  been  subtracted,  let  us  consider  the  effects  on 
summary  inequality  measures  of  taking  account  of  personal  income  tax  pay¬ 
ments  as  well.  The  resulting  inequality  figures  are  given  in  Table  98  and 
may  be  compared  with  those  in  Table  96.  One  notes  that  again  there  is  a 
reduction  in  the  Gini  coefficients  and  coefficients  of  variation,  but  it  is  a 
rather  modest  reduction  this  time,  and  it  is  more  evenly  distributed  across 
age  groups.  Disposable  income  per  family  unit  on  average  is  about  15  per 
cent  less  than  total  income,  and  the  Gini  coefficient  for  all  age  groups  is 
about  6  per  cent  less.  The  strongest  reductions  in  summary  inequality 
figures  occur  among  the  age  groups  with  peak  life-cycle  income  (age  35-54) 
and  among  the  oldest  group  (aged  65  and  over),  but  for  the  Gini  coefficient 
these  reductions  are  still  less  than  10  per  cent.  And  within  each  age  group, 
the  strongest  inequality  reductions  occur  at  the  top  5  or  10  per  cent  of  the 
distributions,  while  rather  mixed  effects  occur  at  the  bottom  of  the  distribu¬ 
tions.  Thus  the  summary  measures  of  inequality  are  not  always  in  agree¬ 
ment:  the  Gini  coefficients  and  coefficients  of  variation  are  all  lower  for 
disposable  income,  while  the  Atkinson  index  does  not  always  agree.  In 
summary,  then,  the  direct  effect  of  personal  taxes  on  aggregate  inequality 
figures  is  much  more  modest  than  the  effect  of  direct  government  transfers. 

Let  us  consider  now  in  much  more  disaggregated  fashion  what  happens 
to  inequality  results  for  all  family  units  together.  Cumulative  income  shares 
for  each  5  per  cent  of  the  population  of  family  units  from  the  poorest  to  the 
highest-income  recipients  are  presented  in  Table  99  for  primary  income, 
total  family  income,  and  disposable  income.  These  are  the  figures  from 
which  the  Lorenz  curves  in  Figure  60  are  drawn.  As  can  be  seen,  except  for 
the  first  two  vigintiles,  the  cumulative  shares  for  disposable  income  are  all 
above  those  for  total  income,  so  that  for  almost  the  whole  range  of  the 
distribution  the  Lorenz  curve  for  disposable  income  lies  inside  that  for  total 
income;  since  the  former  curve,  however,  does  not  lie  entirely  inside  the 
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TABLE  99 

Lorenz  curve  ordinates  for  all  family  units  of  primary,  total,  and  disposable  income,  Ontario  1973 


Vigintile 

Primary  income" 

Total  income 

Disposable  income" 

First 

-0.15(-) 

0.39 

0.26(-) 

Second 

-0.07(-) 

1.23 

1.23(  ) 

Third 

0.37(-) 

2.37 

2.56(  +  ) 

Fourth 

1.30(-) 

3.95 

4.37(  +  ) 

Fifth 

2.84(-) 

5.98 

6.65(  +  ) 

Sixth 

5.01(-) 

8.47 

9.38(  +  ) 

Seventh 

7.78(-) 

11.47 

12.60(-b) 

Eighth 

11.13(-) 

14.97 

16.29(-b) 

Ninth 

15.00(-) 

18.92 

20.41(4-) 

Tenth 

19.35(-) 

23.32 

24.94(+) 

Eleventh 

24.17(-) 

28.14 

29.87(  +  ) 

Twelfth 

29.45(-) 

33.38 

35.21(-b) 

Thirteenth 

35.19(-) 

39.07 

40.94  (-b) 

Fourteenth 

4L41(-) 

45.21 

47.08(  +  ) 

Fifteenth 

48.14(-) 

51.83 

53.67(-b) 

Sixteenth 

55.46(-) 

59.00 

60.75(4-) 

Seventeenth 

63.46(-) 

66.83 

68.41(-b) 

Eighteenth 

72.35(-) 

75.51 

76.91(-b) 

Nineteenth 

82.76(-) 

85.63 

86.64(4") 

Twentieth 

100.00 

100.00 

100.00 

a  Sign  in  parentheses  shows  whether  figure  is  higher  or  lower  than  total  income. 

SOURCE:  See  source  to  Table  96. 

latter,  we  cannot  say  unambiguously  that  over-all  inequality  is  reduced  by 
moving  from  total  income  to  disposable  income.  Note  also  that  the  inequal¬ 
ity  reduction  associated  with  disposable  income  is  again  rather  less  than  the 
difference  between  total  and  primary  income  since  the  inward  movement  of 
the  Lorenz  curve  in  Figure  60  is  not  as  great.  The  latter  diagram  also  shows 
that  the  Lorenz  curve  for  total  income  for  all  family  units  lies  uniformly 
inside  that  for  primary  income,  so  that  we  can  conclude  that  there  is  a 
reduction  in  over-all  inequality  in  moving  from  the  latter  income  measure 
to  the  former. 

Similar  patterns  are  reflected  in  Table  100,  which  shows  the  relative 
mean  incomes  for  nineteen  vigintiles,  again  for  primary,  total,  and  dispos¬ 
able  incomes.  The  move  from  primary  to  total  to  disposable  income  results 
in  substantially  higher  relative  mean  income  measures  at  the  lower  end  of 
the  distribution  and  somewhat  lower  relative  mean  income  figures  at  the 
top  end  of  the  distribution  (see  Figure  60).  Thus  direct  personal  taxes  and 
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TABLE  100 

Relative  mean  income  of  all  family  units  for  primary,  total,  and  disposable  income,  Ontario  1973 


Vigintile 

Primary  income" 

Total  income 

Disposable  income" 

First 

-0.014(-) 

0.133 

o 

o 

T 

Second 

0.048(-) 

0.196 

0.229(4-) 

Third 

0.132(-) 

0.266 

0.309(  +  ) 

Fourth 

0.247(-) 

0.362 

0.414(4-) 

Fifth 

0.384(-) 

0.449 

0.498(-b) 

Sixth 

0.506(-) 

0.548 

0.595(  +  ) 

Seventh 

0.629(-) 

0.655 

0.694(  +  ) 

Eighth 

0.744(-) 

0.746 

0.782(  +  ) 

Ninth 

0.842(  +  ) 

0.834 

0.867(-f-) 

Tenth 

0.939(  +  ) 

0.923 

0.945(4-) 

Eleventh 

1.035(-b) 

1.005 

1.026(-f) 

Twelfth 

1.126(  +  ) 

1.095 

1.107(  +  ) 

Thirteenth 

1.223(-f) 

1.180 

1.186(4-) 

Fourteenth 

1.325(  +  ) 

1.275 

1.273(-) 

Fifteenth 

1.431(-b) 

1.375 

1.365(-) 

Sixteenth 

1.564(4-) 

1.496 

1.469(-) 

Seventeenth 

1.712(  +  ) 

1.640 

1.606(-) 

Eighteenth 

1.927(  +  ) 

1.849 

1.799(-) 

Nineteenth 

2.336(-l-) 

2.227 

2.116(-) 

Mean  income  ($) 

10354 

11091 

9389 

a  Sign  in  parentheses  shows  whether  figure  is  higher  or  lower  than  total  income. 
SOURCE:  See  source  to  Table  96. 


transfers  have  a  systematically  reinforcing  effect  in  the  general  reduction  of 
over-all  inequality  figures  (the  over-all  Gini  coefficient  from  primary  to  dis¬ 
posable  income  is  reduced  by  19  per  cent),  with  transfers  appearing  to  have 
much  the  more  substantial  effect. 

UNDER-REPORTING  OE  INCOMES 

The  income  figures  used  in  this  study  may  not  represent  the  real  income 
status  of  family  units  in  the  population  by  not  including  all  pecuniary 
income  received.  In  the  Survey  of  Consumer  Finances  for  example, 
incomes  appear  to  be  systematically  underreported  in  some  respects  com¬ 
pared  to  the  corresponding  National  Accounts  figures.  In  1973  the  total 
money  income  declared  by  census  family  units  based  on  the  Consumer 
Finances  surveys  were  $76.9  billion  whereas  the  National  Accounts  esti- 
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mate  of  total  Personal  Income  was  $95.5  billion  (Statistics  Canada  1976b, 
97).  When  adjustments  are  made  to  National  Accounts  figures  to  make 
them  more  comparable  in  definition  and  population  coverage  to  those  of 
the  Survey  of  Consumer  Finances  (scf),’  the  National  Accounts  total  is 
$81.2  billion.  Although  the  comparability  of  the  adjusted  National  Accounts 
and  SCF  totals  is  still  not  perfect  and  the  former  source  is  also  subject  to 
errors  of  its  own,^  there  still  remains  an  estimated  underreporting  of  some 
$4.25  billion  of  family  income,  or  5.5  per  cent  of  the  SCF  total,  which  ought 
to  be  added  to  reported  family  income  figures  to  make  them  reflect  better 
the  sums  actually  paid  out  and  received. 

Most  of  this  underreporting  occurs  within  five  major  income  compo¬ 
nents:  net  income  from  non-farm  self  employment,  which  is  under¬ 
reported  by  38.2  per  cent  relative  to  the  adjusted  National  Accounts 
estimate  (Statistics  Canada  1976b,  97);  net  income  from  farm  self-employ¬ 
ment  (underreported  by  21.2  per  cent);  net  income  from  investment  (by 
37.2  per  cent);  Unemployment  Insurance  benefits  (33.4  per  cent);  and 
Social  Assistance  benefits  and  other  government  transfer  receipts  (52.3  per 
cent).^  The  omission  or  under-reporting  of  transfer  income  would  presum- 

1  Statistics  Canada  (1976b),  83-96,  discusses  in  some  detail  the  difference  between  total 
family  income  as  measured  in  the  Survey  of  Consumer  Finances  and  personal  income  as 
measured  in  the  National  Accounts.  To  quote  a  useful  summary;  ‘The  income  concept 
used  in  this  report  is  similar  to  the  monetary  income  received  by  private  households  as 
measured  in  the  personal  income  series  in  ‘National  Accounts,  Income  and  Expendi¬ 
ture.’  Personal  income  is  the  total  current  income  of  individuals  and  private  non¬ 
commercial  institutions,  such  as  charitable  organizations  and  universities  ...  Personal 
income  includes  imputed  income  as  well  as  monetary  income.  Among  the  imputed  items 
are  labour  income  received  in  kind,  imputed  rents  on  owner-occupied  houses,  and 
imputed  banking  services  to  individuals.  Furthermore,  some  of  the  income  components 
of  the  personal  income  series  are  not  received  directly  by  families  and  individuals  during 
the  year.  Among  such  items  are  employer  contributions  to  social  security  and  pension 
funds,  the  investment  income  of  life  insurance  companies,  and  the  investment  income 
of  industrial  pension  funds.  The  inclusion  of  such  items  in  the  National  Accounts 
introduces  differences  in  concepts  between  the  Accounts  and  the  income  distribution 
estimates.  On  the  other  hand,  certain  income  components  included  in  the  income  distri¬ 
bution  have  no  equivalent  in  the  personal  income  series.  Examples  are  annuity  income 
and  retirement  pensions. 

‘The  survey  estimates  exclude  income  of  families  and  persons  whose  income  origi¬ 
nates  mainly  in  military  pay  and  allowances  and  also  incomes  of  inmates  of  institutions, 
persons  residing  in  Indian  reservations,  Canadian  residents  temporarily  abroad  and 
families  resident  in  the  Yukon  and  Northwest  Territories.’ 

‘Thus,  besides  differences  in  concepts,  the  two  series  also  differ  as  to  coverage.’ 

2  See,  for  example,  the  discussion  in  Health  and  Welfare  Canada  (1977,  50). 

3  In  Health  and  Welfare  Canada  (1977,  51)  this  figure  is  further  subdivided  into  47.3  per 
cent  for  social  assistance  benefits  and  59  per  cent  for  other  government  transfer  receipts. 
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ably  benefit  most  the  older  and  poorer  members  of  the  population,  whereas 
unreported  investment  income  might  be  expected  to  accrue  primarily  to  the 
middle  and  higher-income  members  of  the  population;  for  those  reasons 
the  net  distributional  effect  of  imputing  for  such  unreported  incomes  is  not 
clear. 

The  procedure  that  has  been  followed  to  adjust  for  such  under-reporting 
is  simply  to  multiply  each  of  the  above  reported  income  sources  for  each 
family  unit  on  the  SCF  micro  file  by  the  proportion  under-reporting  and 
then  to  inspect  the  effects  of  the  measured  inequality  figures.  This  approach 
thus  assumes  that  all  family  units  with  a  given  source  of  income  under¬ 
report  that  income  source  by  the  same  percentage.  Clearly  this  is  a  rather 
simplistic  assumption,  but  it  reflects  a  number  of  considerations.  The 
under-reporting  factors  quoted  above  and  used  in  the  adjustments  are 
figures  for  Canada  as  a  whole;  we  do  not  know  what  the  corresponding 
figures  are  for  Ontario  alone.  More  important  though,  the  shortfall  of  SCF 
family  income  totals  from  adjusted  National  Accounts  totals  reflects  non¬ 
reporting  of  incomes  as  well  as  under-reporting.  Our  procedure  thus  han¬ 
dles  only  the  latter  problem  and  not  the  former;  but  again  there  is  not 
much  information  on  the  severity  of  this  problem  in  Ontario.  Conse¬ 
quently,  our  adjustments  for  under-reporting  of  incomes  are  only  rough 
approximations  of  or  step  toward  a  more  complete  measure  of  total  pecuni¬ 
ary  income  receipts. 

The  adjustments  for  under-reporting  are  performed  first  in  three  separate 
steps  and  then  in  combination.  The  first  adjustment  is  to  government 
transfer  receipts  (including  unemployment  insurance  benefits  and  social 
assistance  benefits),  which  are  so  highly  underreported.  The  effect  of  aug¬ 
menting  these  income  sources,  however,  is  to  produce  a  pattern  of  inequal¬ 
ity  change  similar  to  that  revealed  for  the  difference  between  primary  and 
total  incomes  in  the  previous  section.  Not  unexpectedly,  the  over-all  effect 
is  to  decrease  the  measured  inequality  figures,  most  markedly  for  the  oldest 
age  group,  who  (on  average)  are  the  greatest  recipients  of  direct  govern¬ 
ment  transfers. 

The  second  adjustment  is  to  the  two  forms  of  net  self-employment 
income  (i.e.,  farm  and  non-farm).  The  results  of  the  adjustments  to  these 
income  sources  are  presented  in  Table  101.  The  general  effect  this  time  is 
an  increase  in  measured  income  inequality  compared  to  the  conventional 
standard  of  family  total  income  since  the  effect  of  non-farm  income  domi¬ 
nates  that  of  farm  income  because  there  are  relatively  few  farmers  in  the 
province.  The  mean  increase  in  income  varies  across  ages  from  virtually 
none  for  the  youngest  and  oldest  groups  to  about  $600  for  the  highest 
income  group  aged  45-54.  Inequality  figures  increase  for  each  age  group 
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TABLE  101 

Inequality  measures  among  all  family  units  by  age  of  head  for  family  income  adjusted  for 
under-reporting  of  self-employment  income,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

-0.3 

1.8 

2.3 

1.5 

0.6 

1.1 

0.7 

Bottom  quintile 

2.5 

6.6 

7.3 

6.2 

3.5 

4.5 

3.3 

2nd  quintile 

11.4 

14.4 

14.4 

13.4 

11.7 

8.6 

10.9 

3rd  quintile 

18.3 

19.2 

18.6 

18.2 

18.1 

13.4 

18.2 

4th  quintile 

26.7 

24.2 

23.2 

23.5 

24.7 

22.0 

25.2 

Top  quintile 

41.1 

35.5 

36.5 

38.8 

42.1 

51.6 

42.4 

Top  10% 

23.6 

20.6 

22.2 

23.8 

25.6 

34.0 

26.1 

Top  5% 

13.3 

12.0 

13.3 

15.0 

15.3 

21.3 

16.0 

Gini  coefficient 

0.389 

0.286 

0.287 

0.323 

0.383 

0.461 

0.392 

Coef  of  variation 

0.66 

0.48 

0.51 

0.63 

0.68 

0.94 

0.68 

Atkinson  index 

n.a. 

0.350 

0.261 

0.385 

0.497 

n.a. 

0.552 

(e  =  1.55) 

Mean  ($) 

7259 

12160 

14533 

15620 

11823 

5503 

11339 

Median  ($) 

6571 

11638 

13486 

14211 

10592 

3725 

10326 

NOTE:  n.a.  means  not  applicable  because  of  the  negative  income  shares. 
SOURCE:  See  source  to  Table  96. 


TABLE  102 

Inequality  measures  among  all  family  units  by  age  of  head  for  family  income  adjusted  for 
under-reporting  of  net  investment  income,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.1 

2.2 

2.5 

1.8 

1.1 

1.4 

1.2 

Bottom  quintile 

3.8 

7.0 

7.4 

6.3 

4.0 

4.5 

4.0 

2nd  quintile 

11.4 

14.5 

14.4 

13.3 

11.6 

8.2 

11.1 

3rd  quintile 

18.2 

19.4 

18.9 

18.1 

17.9 

13.2 

18.3 

4th  quintile 

26.7 

24.4 

23.5 

23.3 

24.4 

22.1 

25.4 

Top  quintile 

40.0 

34.6 

35.8 

39.0 

42.1 

52.1 

41.3 

Top  10% 

22.5 

19.7 

21.4 

24.1 

25.8 

34.4 

24.9 

Top  5% 

12.2 

11.1 

12.6 

15.3 

15.4 

21.6 

14.8 

Gini  coefficient 

0.366 

0.274 

0.281 

0.323 

0.377 

0.467 

0.375 

Coef  of  variation 

0.64 

0.48 

0.51 

0.65 

0.69 

0.98 

0.68 

Atkinson  index 

0.437 

0.251 

0.231 

0.312 

0.435 

0.462 

0.422 

(e  =  1.55) 

Mean  ($) 

7241 

12000 

14318 

15  580 

12164 

5988 

11401 

Median  ($) 

6464 

11598 

13  500 

14228 

10866 

3982 

10465 

SOURCE:  See  source  to  Table  96. 
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TABLE  103 

Inequality  measures  among  all  family  units  by  age  of  head  for  family  income: 
total  adjustments  for  under-reporting,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

-0.2 

1.9 

2.3 

1.7 

0.7 

-0.8 

0.8 

Bottom  quintile 

2.5 

6.7 

7.3 

6.4 

3.9 

2.2 

3.6 

2nd  quintile 

11.5 

14.4 

14.3 

13.3 

11.9 

8.2 

11.2 

3rd  quintile 

18.2 

19.2 

18.4 

18.1 

18.0 

13.3 

18.2 

4th  quintile 

26.7 

24.1 

22.8 

23.3 

24.6 

22.7 

25.1 

Top  quintile 

41.1 

35.6 

37.1 

38.8 

41.6 

53.7 

41.9 

Top  10% 

23.8 

20.8 

22.9 

23.9 

25.2 

35.4 

25.6 

Top  5% 

13.6 

12.2 

14.1 

15.1 

15.1 

22.1 

15.6 

Gini  coefficient 

0.389 

0.286 

0.292 

0.321 

0.374 

0.505 

0.384 

Coef  of  variation 

0.66 

0.48 

0.52 

0.61 

0.68 

1.02 

0.68 

Atkinson  index 

n.a. 

0.340 

0.262 

0.347 

0.626 

n.a. 

0.684 

(e  =  1.55) 

Mean  ($) 

7436 

12  383 

14984 

16148 

12460 

6106 

11  783 

Median  ($) 

6719 

11851 

13  827 

14648 

11  151 

4051 

10735 

Mean  increase  ($) 

173 

444 

709 

1132 

977 

624 

692 

NOTE:  n.a.  means  not  applicable  because  of  the  negative  income  shares. 
SOURCE:  See  source  to  Table  96. 


with  bottom  shares  declining  and  top  shares  rising.  The  most  marked 
decline  among  bottom  income  shares  occurs  among  the  oldest  age  groups, 
55  and  over,  while  the  most  substantial  rise  among  top  income  shares 
occurs  in  the  group  that  already  has  the  highest-income,  those  aged  45-54. 
Over  all  ages,  the  shares  of  the  lower  four  quintiles  fall  while  that  of  the  top 
quintile  rise;  in  other  words,  measured  inequality  increases. 

The  third  adjustment  is  to  net  investment  income  (see  Table  102).  For 
groups  under  45,  the  mean  increase  in  family  income  is  substantially  less 
than  $100,  but  it  is  over  $500  for  family  units  aged  45  and  over.  For  that 
reason  the  effect  on  summary  inequality  measures  for  the  younger  groups 
is  relatively  small  and  in  mixed  directions,  whereas  the  effect  for  the  older 
groups  is  more  marked  and  towards  increased  inequality.  The  reason  for 
this  increase  is  the  rise  in  top  income  shares  for  the  three  oldest  age  groups. 
The  result  over  all  ages  is  to  increase  slightly  the  shares  of  the  top  income 
groups  of  family  units. 

Given  the  rather  conflicting  effects  of  the  separate  adjustments  made  so 
far,  what  are  the  net  effects  of  combining  all  the  adjustments  together?  The 
results  are  found  in  Table  103.  Over-all  inequality  figures  increase,  although 
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TABLE  104 

Lorenz  curve  ordinates  for  all  family  units  for  family  income 
adjusted  for  under-reporting 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.39 

-0.04(-) 

Second 

1.23 

0.79(-) 

Third 

2.37 

L96(-) 

Fourth 

3.95 

3.60(-) 

Fifth 

5.98 

5.68(-) 

Sixth 

8.47 

8.24(-) 

Seventh 

11.47 

11.31(-) 

Eighth 

14.97 

14.83(-) 

Ninth 

18.92 

18.78(-) 

Tenth 

23.32 

23.15(-) 

Eleventh 

28.14 

27.89(-) 

Twelfth 

33.38 

33.04(-) 

Thirteenth 

39.07 

38.61(-) 

Fourteenth 

45.21 

44.63(-) 

Fifteenth 

51.83 

51.12(-) 

Sixteenth 

59.00 

OO 

T 

Seventeenth 

66.83 

65.82(-) 

Eighteenth 

75.51 

74.37(-) 

Nineteenth 

85.63 

84.42(-) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  96. 


only  slightly  for  the  Gini  coefficient  and  coefficient  of  variation,  which 
increase  by  only  about  3  per  cent  compared  to  the  original  unadjusted 
figures  in  Table  96.  The  last  line  of  the  table  indicates  the  average  net  gain 
per  family  unit  by  age  group  from  the  adjustment,  and  one  can  see  that  the 
middle-aged  groups,  which  already  had  the  highest  mean  incomes,  ended 
up  with  the  greatest  dollar  gains.  More  generally,  the  effect  both  within  age 
groups  and  for  all  age  groups  together  is  to  increase  measured  inequality; 
the  most  marked  increases  occurring  for  the  oldest  age  group,  where  the 
Gini  coefficient,  for  example,  goes  up  by  13  per  cent  compared  to  the  cor¬ 
responding  figure  in  Table  96.  Evidently,  the  self-employment  and  net 
investment  income  adjustment  effects  have  dominated  the  government 
transfer  adjustment  effects.  For  all  age  groups,  top  income  shares  rise,  with 
the  strongest  effect  for  the  group  aged  45-54;  low  income  shares  change 
relatively  little  except  for  the  rather  marked  fall  for  the  age  group  65  and 
older. 
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The  effects  of  the  combined  adjustments  for  under-reporting  on  the  dis¬ 
tribution  for  all  age  groups  are  shown  in  more  detail  in  Table  104,  which 
presents  a  comparison  of  cumulative  income  shares  (i.e.,  ordinates  of  a 
Lorenz  curve)  for  total  family  income  and  the  adjusted  total  income  figures. 
As  can  be  seen,  the  latter  statistics  lie  uniformly  below  the  former  shares  so 
that  there  is  indeed  an  unambiguous  outward  shift  of  the  Lorenz  curve 
associated  with  this  adjustment;  however  the  shift  is  very  small,  a  maxi¬ 
mum  of  only  1.21  percentage  points  for  the  nineteenth  vigintile  level. 
Thus,  by  adjusting  for  under-reporting  of  various  income  sources  we  obtain 
a  distribution  picture  that  is  only  slightly  more  unequal  than  that  suggested 
by  the  standard  family  total  income  figures  reported. 

IMPUTATION  FOR  INCOME  IN  KIND 

Total  family  income  estimates  reported  in  the  Consumer  Finance  Surveys 
are  essentially  money  income  figures  and  do  not  include  any  income-in¬ 
kind  imputations.  Private  non-pecuniary  receipts  can  take  several  forms: 
produce  kept  by  farmers  for  their  own  use.  Tree’  meals  received  by  domes¬ 
tic  employees  and  restaurant  workers,  company  cars  and  club  memberships 
provided  to  business  executives,  and  (by  far  the  most  widely  spread  and 
important)  own-payment  of  rent  for  owner-occupied  housing.  Income-in¬ 
kind  benefits  can  also  be  received  through  government  (indirect  transfer) 
programs  such  as  public  education,  day  care,  and  health  and  medical  care 
services.'^  But  because  of  data  limitations  and  problems  of  comparability, 
only  two  imputations  for  private  income-in-kind  receipts  are  pursued  here: 
for  farm  income-in-kind  receipts,  and  for  imputed  rent  for  owner-occupied 
housing.  Again,  the  results  are  not  meant  to  be  comprehensive,  but  only 
suggestive. 

We  turn  first  to  the  adjustment  for  farm  income-in-kind.  According  to 
Farm  Net  Income  1973,  (Statistics  Canada  1974,  6,  8),  total  net  farm 
income  in  Ontario  in  1973  was  $468.62  million,  not  including  any  income- 
in-kind,  and  the  total  estimated  income-in-kind  (not  counting  imputed 

4  Adequate  analysis  of  the  distributional  benefits  of  government  in-kind  transfer  receipts  is 
a  very  complex  issue  requiring  substantial  amounts  of  specialized  information,  as  illus¬ 
trated  for  example,  in  the  recent  study  of  Ontario  Hospital  Insurance  Benefits  by  Manga 
(1977).  Also,  compared  to  the  United  States,  there  are  relatively  few  direct  in-kind 
government  transfer  programs  such  as  food-stamp  programs  in  Canada,  and  most  gov¬ 
ernment  in-kind  transfers  are  indirect;  i.e.  they  are  in  the  form  of  public  education, 
health  services,  and  so  on.  More  general  analyses  of  the  distribution  of  government 
in-kind  benefits  in  Canada  are  found  in  Dodge  (1975),  Gillespie  (1976),  Maslove  (1972), 
and  Reuber  (1976). 
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house  rental  of  owner-occupied  farm  houses)  was  $42.95  million,  or  9.23 
per  cent  of  the  former  figure.  Applying  this  percentage  to  the  167  family 
units  on  the  Ontario  Survey  of  Consumer  Finances  tape  (whose  mean  farm 
net  income  receipts  exclusive  of  income-in-kind  were  $7186),  we  estimated 
farm  income-in-kind  receipts  as  $663  (=  7186  x  0.0923),  per  farm  unit. 
Accordingly,  an  imputation  of  $663  was  added  to  the  income  of  each  farm 
family  unit  that  reported  non-zero  net  self-employment  income  from  farm¬ 
ing.  This  has  the  effect  of  marking  up  very  low  farm  incomes  by  a  higher 
rate  than  large  farm  incomes,  but  this  is  presumably  exactly  what  one 
would  expect. 

The  results  of  this  adjustment  are  not  presented  separately  in  a  table 
since  the  effect  of  the  adjustment  is  so  small.  Mean  income  for  all  ages 
increases  by  only  about  $15  (or  0.1  per  cent)  with  the  largest  dollar  gains 
occurring  in  the  mid  and  later-middle  aged  groups.  While  many  inequality 
measures  for  the  youngest  and  oldest  age  groups  are  essentially  unchanged 
compared  to  those  for  total  family  income,  inequality  for  the  middle  and 
later-middle  aged  groups  is  generally  reduced  very  slightly. 

We  turn  now  to  the  adjustment  for  imputed  income  from  home  owner¬ 
ship  to  account  for  the  rent  that  home  owners  in  effect  pay  to  themselves. 
In  this  case,  there  are  no  independent  estimates  of  aggregate  homeowner- 
ship  income  benefits  available.  However  the  Statistics  Canada  Survey  of 
Household  Facilities  and  Equipment,  1972,  does  contain  estimates  of  the 
market  value  of  houses  from  which  imputed  rent  figures  could  be  esti¬ 
mated.  In  order  to  calculate  such  an  imputation,  it  will  be  assumed  that  the 
family  unit  consumes  only  the  services  of  its  housing  stock  and  leaves  the 
net  worth  of  the  housing  stock  intact.  Benefits  of  home  ownership  on  asset 
and  net  worth  accounts  are  considered  separately  in  Chapters  11  and  12. 
Thus  imputed  rental  income  is  estimated  by  the  formula  •  (mv  —  po) 
where  is  the  rate  of  housing  services  consumption,  MV  is  the  estimated 
market  value  of  the  house,  and  PO  is  the  mortgage  principal  outstanding  on 
the  house,  so  that  the  difference  MV  —  PO  is  the  family’s  equity  value  in 
the  house. ^  For  empirical  purposes  is  approximated  by  the  average  mort¬ 
gage  rate  of  9.59  per  cent  in  1973  {Bank  of  Canada  Review,  Aug.  1976, 
S55,  Series  B14024).  The  adjustment  procedure  thus  consists  of  (1)  esti¬ 
mating  an  equation  for  the  net  equity  value  in  housing  for  all  Ontario  home 

5  A  different  way  of  estimating  imputed  rental  income  that  allows  for  consumption  of  the 
housing  stock  as  well  as  annuitizing  the  net  current  market  value  of  the  house  over 
the  family’s  expected  life  horizon  is  suggested  by  Kapsalis,  who  found,  however,  that 
this  approach  yields  ‘practically  identical  results’  to  that  followed  in  the  present  study 
(Kapsalis  1977,  7). 


TABLE  105 

Inequality  measures  among  all  family  units  by  age  of  head  for  family  income  adjusted  for 
imputed  income  from  home  ownership,  Ontario  1973 


Measure 

Under  25 

25-34 

35^4 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.1 

2.0 

2.4 

2.1 

1.3 

1.5 

1.3 

Bottom  quintile 

3.6 

6.7 

7.4 

6.9 

4.6 

4.4 

4.4 

2nd  quintile 

10.6 

14.1 

14.6 

14.1 

12.0 

9.4 

11.2 

3rd  quintile 

17.3 

19.1 

19.0 

18.9 

17.9 

14.3 

18.0 

4th  quintile 

25.5 

23.9 

23.4 

23.9 

23.6 

21.3 

24.8 

Top  quintile 

42.9 

36.2 

35.5 

36.3 

41.9 

50.6 

41.5 

Top  10% 

26.2 

21.6 

21.3 

21.5 

26.4 

34.8 

25.6 

Top  5% 

16.3 

13.1 

12.5 

12.7 

16.8 

23.9 

15.9 

Gini  coefficient 

0.396 

0.293 

0.277 

0.292 

0.367 

0.451 

0.373 

Atkinson  index 

0.442 

0.272 

0.240 

0.274 

0.369 

0.359 

0.397 

(e  =  1.55) 

Mean  ($) 

7450 

12  997 

16068 

17159 

13  607 

6595 

12  543 

Median  ($) 

6669 

12510 

15230 

16227 

12  808 

5334 

11500 

Mean  increase  ($) 

187 

1058 

1793 

2143 

2124 

1113 

1452 

SOURCE;  See  source  to  Table  96. 


TABLE  106 

Inequality  measures  among  all  family  units  by  age  of  head  for  family  income  adjusted  for 
imputed  income  from  home  ownership  and  income-in-kind  from  farming,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.1 

2.0 

2.4 

2.1 

1.3 

1.5 

1.3 

Bottom  quintile 

3.6 

6.7 

7.5 

6.9 

4.6 

4.4 

4.4 

2nd  quintile 

10.6 

14.0 

14.6 

14.2 

12.1 

9.4 

11.3 

3rd  quintile 

17.3 

19.2 

19.0 

18.9 

17.9 

14.3 

18.0 

4th  quintile 

25.5 

23.9 

23.4 

23.9 

23.6 

21.3 

24.8 

Top  quintile 

42.9 

36.2 

35.5 

36.2 

41.9 

50.6 

41.5 

Top  10% 

26.2 

21.6 

21.5 

21.5 

26.4 

34.8 

25.6 

Top  5% 

16.3 

13.1 

12.5 

12.7 

16.8 

23.9 

15.9 

Gini  coefficient 

0.396 

0.293 

0.276 

0.291 

0.367 

0.451 

0.373 

Atkinson  index 

0.442 

0.273 

0.238 

0.273 

0.368 

0.359 

0.396 

(e  =  1.55) 

Mean  ($) 

7452 

13021 

16099 

17185 

13622 

6595 

12558 

Median  ($) 

6669 

12532 

15  259 

16253 

12825 

5334 

11517 

Mean  increase  ($) 

189 

1824 

1824 

2169 

2139 

1113 

1467 

SOURCE;  See  source  to  Table  96. 
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owners  in  the  Household  Income,  Facilities,  and  Equipment  micro  data  file 
for  1971  (Statistics  Canada  1975d),  (2)  using  this  estimated  equation  to 
impute  net  equity  value  for  each  Ontario  home  owner  on  the  SCF  tape,  and 
(3)  calculating  imputed  rental  income  by  the  above  formula  and  adding  it 
to  total  family  income.  Technical  and  data  details  on  estimation  procedure 
(particularly  associated  with  moving  from  one  micro  data  file  to  another) 
are  found  in  Appendix  E. 

The  results  of  the  adjustment  for  imputed  income  from  home-ownership 
are  presented  in  Table  105.  The  mean  increase  in  income  of  all  family  units 
is  fairly  substantial  (about  $1450,  or  13  per  cent).  The  greatest  increases 
occur,  as  one  would  expect,  for  the  middle-aged  groups,  where  the  inci¬ 
dence  of  home-ownership  is  highest.  For  the  groups  45-64  summary 
inequality  figures  decrease  as  lower  income  shares  rise  and  upper  income 
shares  show  mixed  results.  For  the  groups  aged  less  than  34,  however, 
summary  inequality  measures  increase  as  bottom  shares  decline  and  upper 
shares  rise  -  evidently  it  is  the  relatively  high-income  members  among 
younger  families  that  own  their  homes  and  thus  gain  most  from  the  impu¬ 
tations.  Inequality  effects  on  the  groups  aged  35-44  and  65  and  over  are 
mixed  with  summary  inequality  measures  indicating  conflicting  inferences. 
Over  all  age  groups,  however,  the  general  effect  is  to  reduce  summary 
inequality  values  slightly  or  hardly  at  all  as  bottom  and  top  income  shares 
are  increased  and  middle  income  shares  decline  slightly. 

Consider  now  the  effect  of  combining  the  farm  income-in-kind  and 
home-ownership  income  imputations.  The  results  are  presented  in  Table 
106,  which  in  fact  differs  hardly  at  all  from  Table  105  for  the  home-owner¬ 
ship  imputation  alone.  Clearly,  the  latter  dominates  the  farm  income-in¬ 
kind  adjustment  since  the  proportion  of  home-owners  is  much  greater  than 
that  of  farmers  and  since  the  magnitude  of  the  adjustment  for  the  relevant 
family  units  is  substantially  greater  than  that  for  retained  farm  produce. 

We  can  turn  to  Tables  107  and  108  to  examine  more  closely  the  results 
for  all  age  groups  together  and  both  imputations  combined.  The  former 
table  shows  the  cumulative  income  shares  for  our  standard  measure, 
reported  total  family  income,  as  well  as  for  the  combined  adjustment  meas¬ 
ure  of  income,  and  thus  shows  what  happens  to  the  Lorenz  curve  as  the 
result  of  these  adjustments.  Though  both  summary  inequality  measures  in 
Table  106  indicate  a  slight  reduction  in  over-all  inequality,  this  reduction  is 
not  uniform  across  all  parts  of  the  distribution;  in  fact  the  Lorenz  curves 
cross  twice.  The  very  bottom  few  percent  lose  out  as  well  as  the  group 
between  the  eighth  and  tenth  vigintiles  -  as  revealed  by  the  relative-mean 
income  figures  in  Table  108.  These,  however,  are  dominated  by  the  general 
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TABLE  107 

Lorenz  curve  ordinates  for  all  family  units  for  income  adjusted 
for  imputed  income  from  home  ownership  and  income-in-kind 
from  farming,  Ontario  1973 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.39 

O 

T 

Second 

1.23 

1.29(  +  ) 

Third 

2.37 

2.66(  +  ) 

Fourth 

3.95 

4.44(  +  ) 

Fifth 

5.98 

6.63(  +  ) 

Sixth 

8.47 

9.25(  +  ) 

Seventh 

11.47 

12.29(-b) 

Eighth 

14.97 

15.75(  +  ) 

Ninth 

18.92 

19.62(  +  ) 

Tenth 

23.32 

23.90(-b) 

Eleventh 

28.14 

28.61(  +  ) 

Twelfth 

33.38 

33.73(-b) 

Thirteenth 

39.07 

39.26(  +  ) 

Fourteenth 

45.21 

45.21(  ) 

Fifteenth 

51.83 

T 

o 

Sixteenth 

59.00 

58.52(-) 

Seventeenth 

66.83 

66.05(-) 

Eighteenth 

75.51 

74.42(-) 

Nineteenth 

85.63 

84.09(-) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  96. 


relative-mean  increases  of  the  remaining  below-median  incomes  and  the 
general  relative-mean  reductions  of  upper-income  figures.  In  general  the 
inclusion  of  imputations  for  farm  income-in-kind  and  rental  income  from 
owner-occupied  housing  results  in  a  rather  slight  and  non-uniform  (either 
across  ages  or  across  income  groups)  or  mixed  change  in  measured  income 
inequality. 

The  lack  of  strong  results  from  the  above  adjustments,  however,  is  due 
in  large  part  to  the  fact  that  the  discussion  has  encompassed  family  units  of 
all  sizes.  This  aggregation  hides  the  fact  that  both  adjustments  have  been 
made  almost  exclusively  to  the  incomes  of  families  -  there  are  very  few 
farms  or  houses  owned  by  unattached  individuals.  It  would  be  informative 
to  analyse  the  effects  of  the  two  imputations  under  discussion  upon  incomes 
only  of  family  units  of  two  or  more. 
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TABLE  108 

Relative  mean  income  of  all  family  units  for  family  income  adjusted  for 
imputed  income  from  home  ownership  and  income-in-kind  from 
farming,  Ontario  1973 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.133 

0.148(T) 

Second 

0.196 

0.229(  +  ) 

Third 

0.266 

0.326(  +  ) 

Fourth 

0.362 

0.396(  +  ) 

Fifth 

0.449 

0.486(4-) 

Sixth 

0.548 

0.575(  +  ) 

Seventh 

0.655 

0.657(  +  ) 

Eighth 

0.746 

0.747(  +  ) 

Ninth 

0.834 

0.832(-) 

Tenth 

0.923 

0.917(-) 

Eleventh 

1.005 

l.OOO(-) 

Twelfth 

1.095 

1.088(-) 

Thirteenth 

1.180 

1.170(-) 

Fourteenth 

1.275 

1.259(-) 

Fifteenth 

1.375 

1.352(-) 

Sixteenth 

1.496 

1.469(-) 

Seventeenth 

1.640 

1.609(-) 

Eighteenth 

1.849 

1.807(-) 

Nineteenth 

2.227 

2.137(-) 

Mean  income  ($) 

11091 

12558 

SOURCE;  See  source  to  Table  96. 


Before  re-examining  these  effects,  though,  let  us  consider  the  basic  pat¬ 
tern  of  inequality  of  our  conventional  standard,  total  family  income,  among 
families  as  presented  in  Table  109.  Comparing  these  results  with  those  for  all 
family  units  in  Table  96,  one  notes  the  higher  mean  and  median  incomes, 
particularly  for  the  youngest  and  oldest  age  groups  where  unattached  indi¬ 
viduals  (with  their  generally  lower  incomes)  are  relatively  more  frequent, 
and  the  markedly  lower  summary  inequality  measures  associated  with  this 
rather  more  homogeneous  population.  Bottom  income  shares  are  consid¬ 
erably  higher  for  families  of  two  or  more,  and  top  income  shares  are  slightly 
reduced  ~  both  contributing  to  the  rather  substantial  reduction  in  inequality. 

The  inequality  results  that  are  obtained  for  families  of  two  or  more  when 
both  imputation  adjustments  are  combined  are  presented  in  Table  110. 
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TABLE  109 

Inequality  measures  by  age  of  head  for  total  family  income  ofEimilies  of  two  or  more, 
Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

2.3 

2.4 

2.7 

2.8 

2.0 

2.4 

2.1 

Bottom  quintile 

7.4 

7.7 

8.0 

8.2 

6.5 

6.4 

6.4 

2nd  quintile 

15.6 

15.2 

14.8 

14.4 

13.7 

10.7 

13.7 

3rd  quintile 

19.8 

19.4 

18.8 

18.7 

18.2 

15.0 

18.7 

4th  quintile 

24.4 

23.8 

23.3 

23.5 

23.3 

22.9 

23.9 

Top  quintile 

32.8 

34.0 

35.2 

35.2 

38.3 

45.1 

37.3 

Top  10% 

18.2 

19.6 

21.0 

20.5 

23.0 

28.6 

22.4 

Top  5% 

10.1 

11.3 

12.3 

12.0 

13.7 

17.5 

13.3 

Gini  coefficient 

0.251 

0.260 

0.268 

0.268 

0.312 

0.382 

0.306 

Coef  of  variation 

0.42 

0.45 

0.48 

0.47 

0.57 

0.75 

0.52 

Atkinson  index 

0.234 

0.229 

0.207 

0.211 

0.284 

0.309 

0.275 

(e  =  1.55) 

Mean  income  ($) 

10084 

12955 

14679 

15  922 

13  735 

7962 

13  198 

Median  income  ($) 

9955 

12  567 

13  807 

14849 

12582 

5889 

12338 

SOURCE;  See  source  to  Table  96. 


TABLE  110 

Inequality  measures  by  age  of  head  for  family  income  adjusted  for  imputed  income  from  both 
home  ownership  and  income-in-kind  from  farming:  families  of  two  or  more,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

2.2 

2.4 

3.0 

3.2 

2.7 

3.3 

2.6 

Bottom  quintile 

7.3 

7.9 

8.5 

9.0 

7.7 

8.1 

7.4 

2nd  quintile 

15.6 

15.3 

15.1 

15.3 

14.1 

12.6 

14.1 

3rd  quintile 

19.9 

19.8 

19.4 

19.2 

18.1 

16.2 

18.9 

4th  quintile 

24.6 

24.0 

23.5 

23.6 

22.7 

22.3 

24.0 

Top  quintile 

32.5 

33.0 

33.6 

33.0 

37.6 

40.7 

35.5 

Top  10% 

18.0 

18.5 

19.6 

18.9 

23.0 

25.4 

20.6 

Top  5% 

9.7 

10.2 

11.2 

10.6 

14.1 

15.5 

11.7 

Gini  coefficient 

0.250 

0.249 

0.249 

0.239 

0.290 

0.318 

0.280 

Atkinson  index 

0.235 

0.214 

0.177 

0.164 

0.217 

0.211 

0.222 

U  =  1.55) 


SOURCE;  See  source  to  Table  96. 
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TABLE  111 

Lorenz  curve  ordinates  for  families  of  two  or  more  for  income 
adjusted  for  imputed  income  from  home  ownership  and 
income-in-kind  from  farming,  Ontario  1973 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.67 

0.86(  +  ) 

Second 

2.08 

2.57(  +  ) 

Third 

3.98 

4.80(  +  ) 

Fourth 

6.39 

7.43(  +  ) 

Fifth 

9.27 

10.46(  +  ) 

Sixth 

12.54 

13.83(  +  ) 

Seventh 

16.16 

17.53(  +  ) 

Eighth 

20.09 

2L53(  +  ) 

Ninth 

24.31 

25.82(  +  ) 

Tenth 

28.84 

30.40(  +  ) 

Eleventh 

33.65 

35.28(  +  ) 

Twelfth 

38.77 

40.43(  +  ) 

Thirteenth 

44.19 

45.90(T) 

Fourteenth 

49.95 

5L70(  +  ) 

Fifteenth 

56.10 

57.85(  +  ) 

Sixteenth 

62.69 

64.45  (  +  ) 

Seventeenth 

67.79 

71.56(  +  ) 

Eighteenth 

77.63 

79.36(  +  ) 

Nineteenth 

86.66 

88.26(  +  ) 

Twentieth 

100.00 

100.00 

SOURCE;  See  source  to  Table  96. 


Now  one  sees  that  the  summary  inequality  statistics  decline  for  all  age 
groups  except  the  youngest,  where  only  a  negligible  change  occurs.  The 
largest  reductions  occur  for  age  groups  45-54  and  particularly  for  65  and 
over  where  both  bottom  income  shares  increase  and  top  income  shares 
decline  and  the  Gini  coefficient,  for  example,  decreases  by  17  per  cent 
compared  to  an  8.5  per  cent  decline  for  all  ages.  Tables  111  and  112  show 
that  this  decline  in  the  over-all-ages  inequality  measures  also  occurs  across 
the  distribution.  The  first  of  these  tables  reveals  that  all  cumulative  income 
shares  are  higher  for  the  adjusted  figures  than  for  conventional  money 
income  so  that  the  adjusted  Lorenz  curve  lies  uniformly  inside  that  for  total 
family  income,  although  by  only  a  moderate  amount.  The  adjustments  have 
both  raised  the  lower  portions  of  the  relative  mean  income  curve  as  well  as 
reduced  top  relative  mean  incomes.  These  results  on  inequality  reduction 
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TABLE  112 

Relative  mean  income  for  families  of  two  or  more  for  income  adjusted 
for  imputed  income  from  home  ownership  and  income-in-kind  from 
farming,  Ontario  1973 


Vigintile 

Total  income 

Adjusted 
total  income 

Eirst 

0.226 

0.286(  +  ) 

Second 

0.330 

0.403  (-6) 

Third 

0.431 

0.489(  +  ) 

Fourth 

0.534 

0.563(-b) 

Fifth 

0.616 

0.640(  +  ) 

Sixth 

0.689 

0.705(-b) 

Seventh 

0.756 

0.770(  +  ) 

Eighth 

0.815 

0.829(  +  ) 

Ninth 

0.875 

0.888(  +  ) 

Tenth 

0.935 

0.945(-f-) 

Eleventh 

0.992 

0.997(  +  ) 

Twelfth 

1.054 

1.063(-h) 

Thirteenth 

1.117 

1.125(  +  ) 

Fourteenth 

1.189 

1.189(  ) 

Fifteenth 

1.273 

1.271(-) 

Sixteenth 

1.362 

1,360(-) 

Seventeenth 

1.483 

1.480(-) 

Eighteenth 

1.663 

o^ 

T 

Nineteenth 

1.971 

1.932(-) 

Mean  income  ($) 

13198 

14951 

SOURCE:  See  source  to  Table  96. 


are  quite  consistent,  for  example,  with  the  general  Canada-wide  findings  by 
Health  and  Welfare  Canada  (1977,  77).  In  short,  then,  the  two  imputations 
reduce  moderately  and  uniformly  the  measured  income  inequality  among 
families  of  two  or  more. 

SUMMARY 

The  three  sets  of  adjustments  to  total  family  income  figures  that  were 
described  in  this  chapter  have  resulted  in  three  groups  of  empirical  findings. 

First,  disposable  income  calculated  by  subtracting  personal  income  taxes 
shows  only  a  modest  reduction  in  inequality  (the  Gini  coefficient  across  all 
family  units  declines  by  only  6  per  cent)  compared  to  the  effect  of  adding 
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direct  government  transfers  to  original  factor  income  (where  the  Gini 
coefficient  fell  by  14  per  cent).  Nor  is  the  reduction  in  inequality  for  tax 
payments  unambiguous  since  the  Lorenz  curve  is  not  entirely  shifted 
inward,  and  the  strongest  effects  occur  at  the  top  end  of  the  distributions. 

Secondly,  adjustments  for  under-reporting  of  Unemployment  Insurance 
benefits.  Social  Assistance  benefits,  other  government  transfer  receipts, 
farm  and  non-farm  self-employment  income,  and  net  investment  income 
have,  separately,  rather  different  effects  on  measured  income  inequality 
figures,  but  when  combined  yield  only  a  slight  though  unambiguous  over¬ 
all  increase  in  inequality  (with  a  3  per  cent  increase  in  the  Gini  coefficient). 

Thirdly,  adjustment  for  imputed  income-in-kind  for  farm  family  units 
results  only  in  a  very  slight  reduction  in  inequality  among  middle-aged 
family  units.  Adjustment  for  imputed  income  from  owner-occupied  hous¬ 
ing  has  mixed  and  inconclusive  effects  across  all  family  units.  But  when  the 
two  adjustments  are  combined  and  analysis  is  restricted  to  families,  there  is 
a  moderate  and  unambiguous  reduction  in  inequality  figures  (with  a  Gini 
coefficient  lower  by  8'/2  per  cent),  and  a  fairly  strong  effect  among  families 
aged  65  and  over  (where  the  Gini  coefficient  is  reduced  by  17  per  cent). 


10 

Adjustment  for  cost  of  living 
and  size  of  family 


INTRODUCTION 

The  principal  objective  of  Part  Three  is  to  evaluate  the  ways  in  which  the 
structure  of  inequality  across  the  population  changes  when  adjustments  are 
made  to  conventional  family  income  figures  so  as  to  reflect  more  accurately 
the  distribution  of  economic  well-being.  The  last  chapter  considered  limi¬ 
tations  to  the  use  of  reported  money  income  as  a  proxy  for  economic 
well-being,  limitations  associated  with  under-reporting  or  non-inclusion  of 
various  forms  of  real  income.  In  the  present  chapter  we  turn  to  another 
aspect  of  the  same  general  issue:  how  well  does  total  family  income  actually 
represent  the  economic  well-being  of  the  members  of  the  family  when 
family  units  differ  substantially  in  size  and  location?  For  example,  a  $10000 
income  for  a  single  person  in  Ontario  in  1973  was  fairly  substantial;  on  the 
other  hand,  for  a  family  of  eight,  it  would  not  have  gone  very  far.  Similarly, 
a  $10000  income  would  tend  to  go  farther  for  a  rural  family  than  for  a 
family  living  in  a  large  urban  area  where  food,  housing,  and  transportation 
generally  cost  more.  Thus  one  should  recognize  that  the  economic  well¬ 
being  of  family  members  depends  on  family  characteristics  as  well  as  family 
resources.  Implicit  in  any  ordering  of  family  units  according  to  different 
treatment  of  family  members  such  as  income  per  family,  per  family  mem¬ 
ber,  or  per  urban  adult  equivalent  is  a  social  welfare  valuation  of  how 
individuals  are  being  compared  across  the  population.  Consequently,  an 
attempt  should  be  made  to  evaluate  the  sensitivity  of  over-all  inequality 
patterns  to  such  different  social  valuation  schemes.  The  present  chapter 
examines  the  ways  in  which  the  income  of  family  units  varies  according  to 
family  characteristics  such  as  place  of  residence,  family  size  and  composi¬ 
tion,  and  the  age  and  sex  of  the  family  head. 
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ADJUSTMENT  FOR  DIFFERENCES  IN  PLACE  OF  RESIDENCE 

A  given  bundle  of  goods  and  services  can  cost  different  amounts  in 
different  places  so  that  a  given  family  income  might  provide  a  higher  real¬ 
valued  consumption  bundle  in  one  region  than  in  another.  If  one  were  to 
use  total  family  income  as  an  approximate  index  of  relative  family  eco¬ 
nomic  well-being,  one  ought  to  try  to  normalize  for  such  cost-of-living 
differences  between  different  areas  or  regions. 

Canada  does  not  have  regional  price  indexes  except  for  different  cities. 
However,  within  a  province,  such  as  Ontario  for  example,  one  would 
expect  cost  of  living  differences  to  be  more  significant  between  urban  and 
rural  environments  than  between  different  cities.  Cost-of-living  differences 
according  to  the  population  of  the  place  of  residence  have  been  estimated 
in  the  calculation  of  poverty  line  figures  for  Canada  as  a  whole.  Table  113 
presents  an  index  constructed  by  Statistics  Canada'  of  the  relative  cost  of 
maintaining  a  family  at  a  standard  of  living  corresponding  to  Statistics 
Canada’s  estimated  poverty  line  in  different  places  of  residence.  According 
to  this  index,  the  cost  of  maintaining  a  family  of  four,  say,  at  the  poverty 
line  would  be  10  per  cent  higher  in  very  large  cities  than  in  cities  of  size 
30000-99000,  and  about  20  per  cent  less  in  rural  areas.  It  should  be  noted 
that  relative  cost-of-living  differences  are  here  being  assumed  constant 

1  The  original  study  on  which  these  figures  are  based  is  contained  in  Statistics  Canada 
1973b,  and  the  results  are  published  in  Statistics  Canada  1975b,  16-17.  It  should  also  be 
noted  that  the  relative  cost-of-living  indexes  and  associated  poverty  line  figures  used  in 
this  chapter  were  originally  constructed  for  Statistics  Canada’s  definition  of  economic 
family  units  (see  footnote  one  of  Chapter  8),  while  they  are  being  applied  here  to  the  scf 
micro  data  file  of  census  family  units  (see  Chapter  7).  Since  the  census  family  definition 
is  the  narrower  one  and  there  are  more  unattached  individuals  among  census  family 
units  than  among  economic  family  units,  these  smaller  family  units  will  be  moved  (rela¬ 
tively)  down  the  real  income  scale  by  the  concave  cost-of-living  function  used  in  the 
adjustment  procedure.  Thus  applying  a  cost-of-living  adjustment  will  tend  to  reduce 
income  shares  and  increase  inequality  at  the  lower  end  of  the  distribution  somewhat 
more  among  census  family  units  than  among  economic  family  units.  Consequently,  we 
expect  the  inequality  effects  of  the  cost-of-living  adjustments  used  in  this  study  to  be 
slightly  stronger  or  more  accentuated  (particularly  among  lower  portions  of  the  distribu¬ 
tions)  because  the  analysis  is  based  on  census  family  units  rather  than  on  economic 
family  units.  Similarly,  we  would  expect  the  differences  between  census  family  units  and 
economic  family  units  to  be  much  greater  in  rural  areas  (where  family  members  may 
tend  to  live  together  longer)  than  in  urban  areas  (where  older  and  younger  family  mem¬ 
bers  may  tend  to  spread  out  more  to  form  own  family  units).  Consequently,  in  urban 
areas,  we  would  expect  census  and  economic  family  definitions  to  yield  rather  similar 
results  to  cost-of-living  adjustments;  while  in  rural  areas,  we  would  expect  there  to  be 
some  differences  in  the  results. 
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TABLE  113 

Poverty  line  indexes  by  area  of  residence 


Size  of  area  of  residence 

Area  index 

500000  and  over 

1.100 

100000-499999 

1.030 

30000-99999 

1.000 

Small  urban 

0.920 

Rural 

0.800 

SOURCE:  Statistics  Canada  (1975b,  17) 


TABLE  114 

Inequality  measures  by  age  of  head  of  all  family  units  for  total  family  income  adjusted  for 
area  of  residence,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.0 

2.1 

2.3 

1.8 

1.0 

1.6 

1.2 

Bottom  quintile 

3.6 

6.8 

7.2 

6.5 

3.9 

4.6 

3.9 

2nd  quintile 

10.4 

14.2 

14.4 

13.7 

11.5 

7.9 

10.9 

3rd  quintile 

16.8 

19.1 

18.6 

18.5 

17.7 

12.2 

18.0 

4th  quintile 

25.3 

24.2 

23.2 

23.9 

24.0 

20.3 

25.0 

Top  quintile 

43.9 

35.8 

36.6 

37.5 

42.9 

55.0 

42.2 

Top  10«/o 

27.1 

21.1 

22.3 

22.5 

27.0 

39.1 

26.0 

Top  5% 

17.2 

12.5 

13.6 

13.6 

17.0 

27.8 

16.1 

Gini  coefficient 

0.406 

0.289 

0.290 

0.307 

0.386 

0.493 

0.385 

Atkinson  index 

0.448 

0.278 

0.252 

0.302 

0.433 

0.392 

0.426 

(e  =  1.55) 

Mean  income  ($) 

7438 

12447 

14623 

15324 

11712 

5207 

11310 

Median  income  ($) 

6507 

11683 

13628 

14188 

10789 

3765 

10461 

SOURCE;  Based  on  data  for  Ontario  from  the  1973  Consumer  Finance  Micro  Data  Release  Tape 
supplied  by  Statistics  Canada. 


across  family  sizes  and  income  classes.  The  latter  assumption  is  the  result 
of  a  lack  of  information  in  Canada  about  cost-of-living  differences  by 
income  class. ^  If  one  now  uses  the  figures  in  Table  113  to  normalize 

2  In  the  United  States,  where  there  are  fairly  major  income-in-kind  transfer  programs  for 
the  poor,  cost-of-living  adjustments  may  vary  substantially  by  income  class,  as  seen  in 
the  work  of  Smeeding  (1977).  Preliminary  evidence  for  Canada,  however,  suggests  that 
cost-of-living  differences  by  income  class  are  much  smaller  (Watts  1977). 
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reported  family  income  figures  on  the  Survey  of  Consumer  Finances  micro 
data  file  for  Ontario,  so  that  rural  incomes  are  pushed  up  and  incomes  from 
large  urban  areas  are  pushed  down,  the  results  in  Table  114  are  obtained. 
These  show  the  structure  of  inequality  across  family  units  in  Ontario  of  real 
income  adjusted  solely  for  cost  of  living  differences  by  area  of  residence. 
Comparison  with  the  figure  in  Table  96  for  conventional  (unadjusted) 
family  income  reveals  that  the  effect  of  this  adjustment  is  a  slight  increase 
in  the  mean  and  median  incomes  for  each  age  group  except  65  and  over; 
summary  inequality  figures  are  generally  raised.  Which  age  groups  have  the 
greatest  change  depends  on  the  summary  inequality  measure  used.  In  the 
case  of  the  Gini  coefficient,  for  example,  the  greatest  changes  occurred 
among  the  youngest  and  oldest  age  groups.  Upper  income  shares  are 
increased,  lower  income  shares  for  those  under  44  and  65  and  over  are 
decreased,  and  lower  income  shares  for  those  under  44  and  65  and  over  are 
decreased  slightly.  The  result  across  all  age  groups  is  a  slight  increase  in 
aggregate  inequality  (3  per  cent  increase  for  the  Gini  coefficient  and  2  per 
cent  for  the  Atkinson  index),  which  is  largely  due  to  fairly  substantial 
increases  in  mid-upper  income  shares. 

Details  for  the  total  population  are  shown  in  Table  115.  As  can  be  seen,  the 
Lorenz  curve  has  indeed  shifted  out  uniformly,  though  only  slightly.  Thus 
adjustment  for  interregional  cost-of-living  differences  generally  increases 
the  inequality  figures  from  those  for  conventional  (unadjusted)  total  family 
income,  but  by  a  relatively  small  amount. 

ADJUSTMENT  FOR  DIFFERENCES  IN  SIZE  OF  FAMILY; 

PER  CAPITA  FAMILY  INCOME 

A  more  important  cause  of  differences  in  cost  of  living,  however,  is  the 
differences  in  family  size.  In  this  and  the  following  sections,  several  adjust¬ 
ments  will  be  made  to  the  family  income  figures  to  take  differences  in 
family  size  into  account.  This  section  provides  a  fairly  crude  adjustment  by 
simply  transforming  total  family  income  into  per  capita  terms  by  dividing 
by  the  number  of  members  in  the  family  unit.  The  following  sections 
provide  for  a  more  elaborate  adjustment  in  terms  of  ‘individual  adult 
equivalents.’ 

The  results  of  transforming  income  into  per  capita  terms  are  presented  in 
Table  1 16.  Comparing  these  to  the  original  results  in  Table  96  on  family  total 
income,  one  notes  the  fairly  strong  but  mixed  effects  of  the  adjustment  to 
per  capita  terms.  Mean  and  median  incomes  are  of  course  reduced  -  from 
$11091  to  $4485  for  all  ages  together.  As  one  would  expect,  the  largest 
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TABLE  115 

Lorenz  curve  ordinates  of  family  income  for  all  family  units  adjusted  for 
differences  in  place  of  residence,  Ontario  1973 


Vigintile 

Family  income 

Adjusted 
family  income 

First 

0.39 

0.33(-) 

Second 

1.23 

L15(-) 

Third 

2.37 

2.30(-) 

Fourth 

3.95 

3.86(-) 

Fifth 

5.98 

5.89(-) 

Sixth 

8.47 

8.36(-) 

Seventh 

11.47 

11.32(-) 

Eighth 

14.97 

14.75(-) 

Ninth 

18.92 

18.64(-) 

Tenth 

23.32 

22.95(-) 

Eleventh 

28.14 

27.66(-) 

Twelfth 

33.38 

32.79(-) 

Thirteenth 

39.07 

38.33(-) 

Fourteenth 

45.21 

44.33(-) 

Fifteenth 

51.83 

50.81(-) 

Sixteenth 

59.00 

57.82(-) 

Seventeenth 

66.83 

65.49(-) 

Eighteenth 

75.51 

74.01(-) 

Nineteenth 

85.63 

83.91(-) 

Twentieth 

100.00 

lOO.OO(-) 

SOURCE:  See  source  to  Table  114. 


proportional  decreases  (to  about  one-third  of  total  family  income  levels) 
occur  for  ages  35-54.  Thus  it  can  be  seen  that  income  differences  between 
age  groups  have  narrowed  substantially:  whereas  for  unadjusted  family 
income  the  largest  differential  in  mean  income  between  age  groups  was  174 
per  cent,  for  per  capita  family  income,  the  largest  differential  now  is  only 
(5466-3289)73289  =  66  per  cent.  Inequality  measures,  however,  show 
strong  but  mixed  effects  that  result  in  much  more  homogeneous  values 
across  groups.  For  youngest  and  oldest  age  groups,  the  previously  high 
aggregate  inequality  figures  are  reduced  since  those  with  highest  income  are 
also  those  with  the  largest  families.  For  the  age  groups  between  25  and  54, 
though,  the  aggregate  inequality  figures,  which  were  previously  relatively 
low,  increase  very  substantially  for  the  first  two  of  these  (the  Gini  coeffi¬ 
cients  rise  by  more  than  40  per  cent  for  the  groups  25-44).  Upper  income 
shares  generally  increase  for  each  age  group,  while  lower  income  shares 
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TABLE  116 

Inequality  measures  by  age  of  head  of  all  family  units  for  per  capita  family  total  income, 
Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.5 

1.7 

1.8 

2.0 

1.5 

2.2 

1.8 

Bottom  quintile 

4.9 

5.6 

5.6 

6.1 

5.0 

6.3 

5.4 

2nd  quintile 

11.4 

11.0 

10.8 

12.1 

11.7 

10.9 

10.6 

3rd  quintile 

18.2 

15.4 

14.7 

16.8 

17.4 

13.7 

15.5 

4th  quintile 

24.6 

23.4 

20.0 

23.1 

23.3 

20.1 

22.6 

Top  quintile 

40.8 

44.6 

48.9 

42.0 

42.6 

48.9 

45.8 

Top  10% 

24.9 

28.2 

34.7 

26.6 

27.2 

33.9 

30.0 

Top  5% 

15.6 

18.2 

24.7 

16.7 

17.3 

23.7 

19.7 

Gini  coefficient 

0.361 

0.387 

0.420 

0.355 

0.372 

0.412 

0.399 

Atkinson  index 

0.385 

0.351 

0.311 

0.316 

0.364 

0.285 

0.343 

(e  =  1.55) 

Mean  income  ($) 

4456 

4933 

3985 

5043 

5477 

3289 

4485 

Median  income  ($) 

4070 

3865 

3263 

4263 

4883 

2450 

3636 

SOURCE:  See  source  to  Table  1 14. 


move  in  different  directions.  Over  all  age  groups  together,  bottom  and  top 
income  shares  increase  substantially  (bottom  10  per  cent  from  4.0  to  5.4 
and  top  10  per  cent  from  24.5  to  30.0),  while  middle  income  shares  fall  so 
that  over-all  inequality  effects  are  inconclusive  -  the  Gini  coefficient  indi¬ 
cates  an  increase  of  6.7  per  cent  while  the  Atkinson  index  suggests  a  reduc¬ 
tion  in  inequality  of  18.3  per  cent. 

Table  117  presents  more  disaggregated  detail  about  the  distribution  for  all 
ages.  These  results  are  illustrated  in  Figure  62,  which  compares  the  Lorenz 
curves  for  total  family  income  and  per  capital  family  income  together.  Obvi¬ 
ously  there  is  a  rather  substantial  shift  of  the  curve  -  inward  over  lower 
incomes  and  outward  over  upper  ones  -  so  that  it  should  not  be  surprising 
that  different  summary  inequality  measures  suggest  different  conclusions. 

The  relative  mean  income  curves  for  all  age  groups  together  are  presented 
in  Table  118  and  also  illustrated  in  Figure  63.  As  can  be  seen,  incomes  over 
the  bottom  30  per  cent  and  top  15  per  cent  have  increased  quite  substantially 
relative  to  the  mean,  while  the  middle  55  per  cent  have  fallen  markedly.  In 
summary,  then,  measuring  well-being  across  family  units  by  per  capita 
income  rather  than  (conventional)  total  family  income  leads  to  a  very 
different  pattern  of  disaggregated  inequality  across  age  and  income  groups 
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TABLE  117 

Lorenz  curve  ordinates  of  per  capita  family  income  for  all  family  units, 
Ontario  1973 


Viginlile 

Eamily  income 

Per  capita 
family  income 

Eirst 

0.39 

0.53(  +  ) 

Second 

1.23 

1.78(  +  ) 

Third 

2.37 

3.43(  +  ) 

Eourth 

3.95 

5.41(  +  ) 

Eifth 

5.98 

7.68(  +  ) 

Sixth 

8.47 

10.19(  +  ) 

Seventh 

11.47 

12.96(  +  ) 

Eighth 

14.97 

16.01(-b) 

Ninth 

18.92 

19.37(  +  ) 

Tenth 

23.32 

23.07(-) 

Eleventh 

28.14 

27.12(-) 

Twelfth 

33.38 

31.55(-) 

Thirteenth 

39.07 

36.41(-) 

Eourteenth 

45.21 

41.75(-) 

Eifteenth 

51.83 

47.64(-) 

Sixteenth 

59.00 

oo 

T 

Seventeenth 

66.83 

61.57(-) 

Eighteenth 

75.51 

70.06(-) 

Nineteenth 

85.63 

80.27(-) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  114. 


in  the  population,  but  an  inconclusive  change  in  aggregate  inequality.  This 
result  should  not  be  particularly  surprising,  though,  because  there  is  some 
evidence  on  number  of  children  by  family  income  level  for  Ontario  that 
both  very  low-income  and  very  high-income  family  units  tend  to  have  no 
or  few  children  living  with  them  (Ritchie  1977,  Appendix  5).  In  summary 
then,  when  family  income  is  expressed  in  per  capita  terms,  both  low-  and 
high-income  groups  move  up  and  middle-income  groups,  which  are  likely 
to  include  children,  move  down. 

ADULT-EQUIVALENT  INCOME  ADJUSTMENT 

In  the  previous  section  the  adjustment  in  family  income  for  differences  in 
family  size  was  made  by  simply  expressing  all  figures  in  per  capita  terms. 
This  adjustment  ignores  both  the  fact  that  the  resources  required  to  main- 
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Figure  62: 

Lorenz  curves  for  all  family  units  of  total  and  per  capita 
family  incomes,  Ontario  1973 

Source:  Table  117 


Figure  63: 

Relative  mean  income  for  all  family  units  of  total  and  per 
capita  family  incomes,  Ontario  1973 

Source;  Table  118 
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TABLE  118 

Relative  mean  per  capita  family  income  for  all  family  units, 
Ontario  1973 


Vigintile 

Family  income 

Per  capita 
family  income 

First 

0.133 

0.217(  +  ) 

Second 

0.196 

0.307(  +  ) 

Third 

0.266 

0.382(-f) 

Fourth 

0.362 

0.449(-F) 

Fifth 

0.449 

0.501(  +  ) 

Sixth 

0.548 

0.552(-h) 

Seventh 

0.655 

0.610(-) 

Eighth 

0.746 

0.668(-) 

Ninth 

0.834 

p 

oo 

T 

Tenth 

0.923 

o 

bo 

T 

Eleventh 

1.005 

oo 

oo 

o 

Twelfth 

1.095 

0.971(-) 

Thirteenth 

1.180 

T 

o 

Fourteenth 

1.275 

1.170(-) 

Fifteenth 

1.375 

1.295(-) 

Sixteenth 

1.496 

1.446(-) 

Seventeenth 

1.640 

1.648(-b) 

Eighteenth 

1.849 

1.909(-b) 

Nineteenth 

2.227 

2.369(  +  ) 

Mean  income  ($) 

11091 

4485 

SOURCE:  See  source  to  Table  114. 


tain  different  family  members  at  a  given  standard  of  living  can  vary  greatly 
with  age  (compare,  for  example,  the  needs  of  a  teenager  with  a  younger 
child),  and  that  there  are  economies  of  scale  in  household  consumption  (a 
family  of  two  adults  does  not  need  twice  as  many  resources  as  a  single 
person  for  a  given  standard  of  living).  It  would  make  some  sense,  there¬ 
fore,  to  treat  individuals  of  different  ages  and  sexes  differently  and  to  take 
account  of  family  size  before  aggregating  across  family  members  to  arrive  at 
an  estimate  of  the  income  needed  to  maintain  a  family  at  a  given  standard 
of  living  or  level  of  economic  well-being. 

The  literature  on  the  adjustment  of  family  income  for  family  size  and 
composition  to  reflect  more  accurately  the  level  of  economic  well-being  of 
the  family  members  has  become  enormous;  see,  for  example,  the  work  of 
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TABLE  119 

Low-income  cut-ofTs  by  size  of  family  and  place  of  residence,  Canada  1973  (dollars) 


Size  of 
family 

Place  of 
residence 

500000 
&  over 

100000- 

499999 

30000- 

99999 

Small 

urban 

areas 

Rural 

areas 

One 

3116 

2917 

2833 

2606 

2265 

Two 

4516 

4229 

4106 

3777 

3286 

Three 

5763 

5397 

5239 

4821 

4191 

Four 

6854 

6417 

6230 

5732 

4984 

Five 

7661 

7173 

6965 

6409 

5573 

Six 

8411 

7875 

7646 

7034 

6116 

Seven 

9222 

8633 

8383 

7711 

6706 

SOURCE:  See  source  to  Table  1 13. 


Watts  (1967),  Orshansky  (1965),  and  Kapsalis  (1977)7  In  the  present 
study,  we  shall  not  go  into  the  actual  construction  of  such  cost-of-living 
indexes  by  family  size  and  composition.  For  our  purposes,  it  will  be 
simplest  to  use  the  information  available  in  Statistics  Canada’s  estimates  of 
low-income  cut-offs,  or  so-called  ‘poverty  lines,’  which  identify  the  levels 
of  family  income  by  family  location,  size,  and  composition  that  are  used  by 
Statistics  Canada  to  distinguish  families  that  are  said  to  be  poor  from  those 
denoted  as  non-poor.  Table  119  reproduces  the  Statistics  Canada  1973 
poverty  line  estimates  by  family  size  (and  composition)  and  area  of  resi¬ 
dence.^  It  can  be  seen  that  in  each  column  the  proportionality  factor  of  the 
poverty  lines  for  different  family  sizes  in  relation  to  a  single  unattached 
adult  runs  from  1.00,  1.45,  1.85,  2.20,  2.46,  and  2.70  to  2.96  for  a  family  of 
seven  or  more.  The  figures  of  Table  119  thus  reflect  strong  economies  of 
scale  in  maintaining  a  family  at  a  poverty  line  standard  of  living  and 
embody  an  assumption  that  there  are  no  interactions  between  regional 
effects  and  family-size  effects  in  the  calculation  of  such  poverty  lines.  It  will 

3  Other  relevant  work  in  this  area  has  been  done  by  Friedman  (1952)  and  Seneca  and 
Taussig  (1971)  for  the  United  States;  Stark  (1972)  for  Britain;  and  Podoluk  (1968), 
Statistics  Canada  (1973b),  and  Senate  Committee  on  Poverty  (1971)  for  Canada. 

I  4  The  poverty-line  figures  in  Table  119  are  for  Canada  as  a  whole,  but  corresponding 
\  figures  specifically  for  Ontario  do  not  appear  to  be  available,  so  that  the  former  are  used 
in  this  study.  Alternative  sets  of  figures  presented  by  the  Senate  Committee  on  Poverty 
(1971)  and  by  the  Canadian  Council  on  Social  Development  (Ontario  Economic  Council 
1  1976)  provide  results  that  are  virtually  identical  to  those  reported  in  this  chapter.  There¬ 

fore,  we  have  reported  only  the  results  based  on  the  Statistics  Canada  figures. 
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TABLE  120 

Inequality  measures  by  age  of  head  of  all  family  units:  family  income  adjusted  by 
place  of  residence  and  individual-adult-equivalent,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.0 

1.8 

2.3 

2.1 

1.2 

1.8 

1.6 

Bottom  quintile 

3.7 

5.8 

6.8 

6.6 

4.2 

4.9 

4.8 

2nd  quintile 

10.2 

11.3 

12.8 

12.9 

10.9 

8.4 

10.7 

3rd  quintile 

15.0 

15.0 

16.7 

17.0 

16.1 

12.0 

15.6 

4th  quintile 

21.3 

20.4 

21.5 

22.2 

23.0 

19.1 

21.8 

Top  quintile 

49.8 

47.6 

42.2 

41.2 

45.8 

55.7 

47.2 

Top  10% 

34.2 

32.6 

27.8 

26.4 

30.0 

40.7 

31.7 

Top  5% 

24.0 

22.7 

18.4 

16.8 

19.7 

30.0 

21.4 

Gini  coefficient 

0.447 

0.403 

0.343 

0.337 

0.409 

0.493 

0.414 

Atkinson  index 

0.448 

0.320 

0.273 

0.296 

0.416 

0.346 

0.365 

(e  =  1.55) 


SOURCE:  See  source  to  Table  1 14. 


also  be  assumed  that  the  family-size  effects  are  constant  across  all  income 
classes  as  well,  so  that  the  cost-of-living  relatives  at  the  poverty  threshold 
line  are  the  same  as  at,  say,  an  affluence  threshold  line.^  Using  the  figures 
in  Table  119,  we  can  thus  compute  ‘welfare  ratios’  for  each  family  unit  on 
the  SCF  Ontario  file  by  dividing  the  family’s  total  income  by  the  correct 
poverty-line  figure.  Similarly,  one  could  create  a  set  of  poverty-line  indices 
(with  one  of  the  numbers  in  the  first  row  of  Table  119  taken  as  a  base  of 
1.00),  and  then  normalize  total  family  income  figures  on  the  SCF  Ontario 

5  It  should  be  remarked  that  the  assumption  that  family-size  cost-of-living  effects  are 
treated  as  constant  across  income  classes  is  probably  not  valid  (Seneca  and  Taussig  1971) 
and  probably  deflates  too  much  for  large  family  units  compared  to  small  ones  at  mid- 
and  upper-income  levels.  Since,  as  was  found  in  Ritchie  (1977,  Appendix  5),  large  fami¬ 
lies  are  more  prevalent  in  middle-upper  income  ranges,  the  result  of  such  over-deflation 
would  be  expected  to  emphasize  the  relative  decline  of  the  middle-upper  portions  of  the 
distribution  compared  to  the  top  and  bottom  parts -a  shift  that  indeed  occurred  rather 
markedly  in  the  text.  In  addition,  Taussig  (1973,  31)  argues  that  the  family-size  deflation 
adjustments  may  also  be  expected  to  deflate  too  much  for  large  families  in  mid-  and 
upper-income  ranges  because  families  may  have  chosen  to  have  larger  families  for  their 
own  enjoyment  and  well-being.  So  treating  family  size  as  exogenous  in  our  cost-of-living 
deflation  procedure  may  result  in  our  over-adjusting  and  thus  under-representation  of 
the  actual  well-being  of  a  family.  This  argument,  however,  goes  beyond  the  present 
objective  of  trying  to  reflect  better  the  status  of  economic  well-being  of  a  family. 
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TABLE  121 

Lorenz  curve  ordinates,  for  all  family  units,  of  family  income 
adjusted  for  area  and  family  size  and  composition,  Ontario  1973 


Viginlile 

Family  income 

Adjusted 
family  income 

First 

0.39 

0.47(4-) 

Second 

1.23 

1.56(  +  ) 

Third 

2.37 

2.99(4-) 

Fourth 

3.95 

4.77(+) 

Fifth 

5.98 

6.93(4-) 

Sixth 

8.47 

9.45(  +  ) 

Seventh 

11.47 

12.30(  +  ) 

Eighth 

14.97 

15.45(-b) 

Ninth 

18.92 

18.90(-) 

Tenth 

23.32 

22.64(-) 

Eleventh 

28.14 

26.69(-) 

Twelfth 

33.38 

3L06(-) 

Thirteenth 

39.07 

35.79(-) 

Fourteenth 

45.21 

40.93  (-) 

Fifteenth 

51.83 

46.57(-) 

Sixteenth 

59.00 

52.83(-) 

Seventeenth 

66.83 

59.95(-) 

Eighteenth 

75.51 

68.28(-) 

Nineteenth 

85.63 

78.59(-) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  114. 


file  by  these  indices  to  obtain  an  adjusted  family  income  series  or  an  ‘indi¬ 
vidual  adult  equivalent  family  income’  series.  The  inequality  results  for  the 
new  income  series  are  presented  in  Table  120. 

Again  the  results  are  fairly  strong  but  mixed,  and  they  have  some  simi¬ 
larities  to  those  for  the  simple  per  capita  income  adjustment  of  the  last 
section.  Family  mean  income  differentials  between  age  groups  are  again 
reduced  from  a  maximum  of  174  per  cent  for  (unadjusted)  family  income 
to  a  maximum  of  95  per  cent  for  the  adjusted  income  figures.  The  Gini 
inequality  measures  now  increase  for  all  groups  including  the  youngest; 
again  the  largest  increases  are  in  the  25-44  year  age  groups.  Mixed  patterns 
occur  in  the  45  and  over  age  groups.  Again,  upper  income  shares  all 
increase  fairly  substantially  while  bottom  income  shares  generally  decrease 
except  for  the  45-64  age  groups.  Over  all  age  groups,  bottom  and  top 
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TABLE  122 

Relative  mean  income,  for  all  family  units,  adjusted  for  area  and 
family  size  and  composition,  Ontario  1973 


Vigintile 

Family  income 

Adjusted 
family  income 

First 

0.133 

0.194(  +  ) 

Second 

0.196 

0.270(  +  ) 

Third 

0.266 

0.341(  +  ) 

Fourth 

0.362 

0.419(  +  ) 

Fifth 

0.449 

0.500(  +  ) 

Sixth 

0.548 

0.575(  +  ) 

Seventh 

0.655 

0.640(-) 

Eighth 

0.756 

0.704(-) 

Ninth 

0.834 

0.767(-) 

Tenth 

0.923 

0.830(-) 

Eleventh 

1.005 

0.895(-) 

Twelfth 

1.095 

0.967(-) 

Thirteenth 

1.180 

1.048(-) 

Fourteenth 

1.275 

1.144(-) 

Fifteenth 

1.375 

1.259(-) 

Sixteenth 

1.496 

1.409(-) 

Seventeenth 

1.640 

1.629(-) 

Eighteenth 

1.849 

1.921(  +  ) 

Nineteenth 

2.227 

2.476(  +  ) 

Mean  income  ($) 

11091 

7439 

SOURCE:  See  source  to  Table  114. 


income  shares  generally  gain  (bottom  10  per  cent  share  rises  from  4.0  to  4.8, 
and  top  10  per  cent  share  increases  from  24.5  to  31.7)  relative  to  the  three 
middle-income  quintiles.  Over-all  the  Gini  coefficient  rises  by  10.7  per  cent 
while  again  the  Atkinson  index  declines  by  13.1  per  cent.  This  is  illustrated 
in  more  detail  in  Table  121  and  Figure  64,  which  show  the  Lorenz  curve  for 
adjusted  family  income  shifting  in  over  its  lower  portion  and  out  over  the 
upper  portion.  Similarly,  Table  122  and  Figure  65  show  the  relative  mean 
income  curve  for  adjusted  family  income  rising  at  both  ends  but  falling  off 
substantially  in  the  middle.  In  general,  then,  family  units  in  the  middle  55 
per  cent  have  tended  to  lose  out  compared  to  those  in  the  bottom  33  per 
cent  and  top  12  per  cent.  The  mixed  pattern  of  inequality  change  across 
ages  and  income  groups  is  thus  much  the  same  for  the  present  adjustment 
by  individual  adult  equivalents  as  for  the  previous  simpler  adjustment  by 
per  capita  family  incomes. 
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Figure  64: 

Lorenz  curves  for  all  family  units  of  total  family  income  and  income 
adjusted  for  place  of  residence,  family  size  and  composition,  and  sex  of 
head,  Ontario  1973 

Source:  Table  121  and  125 


Figure  65: 

Relative  mean  income  for  all  family  units  of  total  family  income  and 
income  adjusted  for  place  of  residence,  family  size  and  composition,  and 
sex  of  head,  Ontario  1973 


Source:  Table  122  and  126 


Vigintiles 
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EXTENDED  ADULT-EQUIVALENT  INCOME  ADJUSTMENT 

So  far,  adjustments  have  been  made  for  place  of  residence  and  family  size. 
But  Orshansky  (1965)  has  shown  that  the  income  requirements  for  given 
poverty-line  consumption  standards  of  family  members  differ  considerably 
among  one-  and  two-person  family  units  according  to  whether  the  family 
head  is  aged  or  not -that  is,  the  poverty  line  has  been  estimated  to  be 
substantially  lower  for  an  older  couple  than  for  a  young  couple.  Also  the 
consumption  needs  of  a  family  with  a  male  head  are  slightly  above  those  for 
one  with  a  female  head  (ibid.).  Therefore  we  have  tried  to  combine 
Orshansky’s  results  with  the  above  poverty-line  cut-off  of  Table  119.  The 
resulting  set  of  more  detailed  low-income  cut-offs  for  Canada  in  1973  are 
presented  in  Table  123.  The  figures  were  computed  by  converting  the 
Orshansky  (1965,  28)  income  cut-offs  into  indices  according  to  family  size, 
age  of  head,  and  sex  of  family  head,  and  multiplying  the  figures  in  Table 
1 19  by  the  appropriate  indices. 

By  adjusting  the  family  income  figures  on  the  SCF  Ontario  file  by  poverty¬ 
line  indices  computed  from  Table  123,  we  obtained  the  ‘extended  adult- 
equivalent  income’  summary  results  presented  in  Table  124.  Comparing 
these  to  the  ones  originally  obtained  for  (unadjusted)  family  total  income  in 
Table  96,  one  notes  again  a  mixed  pattern  of  effects  similar  to  those  found 
in  the  two  preceding  sections,  but  not  so  strong.  Again  family  mean  income 
differentials  between  age  groups  are  reduced  from  a  maximum  of  174  per 
cent  for  unadjusted  income  to  a  maximum  now  of  only  87  per  cent  for  the 
adjusted  series.  Similarly,  the  aggregate  inequality  measures  are  also  more 
homogeneous  across  age  groups.  Upper  income  shares  for  each  age  group 
again  increase  though  not  nearly  as  much  as  formerly,  while  lower  income 
shares  also  increase  but  now  much  more  than  before.  In  contrast,  then,  to 
the  results  in  the  last  two  sections,  the  summary  inequality  measures  now 
indicate  a  greater  prevalence  of  inequality  reduction.  For  all  family  units, 
for  example,  (see  last  column  in  Table  124)  the  income  share  of  the  bot¬ 
tom  10  per  cent  rises  from  4.0  to  5.4  while  the  share  of  the  top  10  per  cent 
increases  from  24.5  to  only  25.8,  so  that  the  Gini  coefficient  now  falls  by  7 
per  cent  while  the  Atkinson  index  falls  by  23.3  per  cent. 

A  rather  marked  change  in  the  pattern  of  inequality  has  occurred  between 
Tables  120  and  124,  a  change  associated  with  the  additional  adjustments  for 
sex  of  family  head  and  age  of  head  for  one-  and  two-person  family  units. 
Every  summary  inequality  index  is  lower  in  Table  124  than  in  Table  120, 
which  shows  that  the  two  additional  adjustments  have  had  a  rather  marked 
equalizing  effect  within  every  age  group.  Bottom-income  shares  are  now 
higher,  and  top-income  shares  substantially  lower.  For  the  whole  group,  the 
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TABLE  123 

Low-income  poverty  lines  by  family  size  and  composition,  sex  of  head,  and  place  of  residence, 
Canada  1973  (dollars) 


Size  of 

Family  area 

size 

Population 

500000 
&  over 

100000- 

499999 

30000- 

99999 

Small 

urban 

areas 

Rural 

areas 

Families  with  male  head 

One 

age  Z  65 

3256 

3048 

2960 

2723 

2367 

age  ^  65 

2935 

2748 

2669 

2456 

2134 

Two 

age  Z  65 

4557 

4267 

4143 

3811 

3316 

age  ^  65 

4110 

3848 

3736 

3437 

2990 

Three 

5780 

5413 

5255 

4835 

4204 

Four 

6861 

6423 

6236 

5738 

4989 

Five 

7669 

7180 

6972 

6915 

5579 

Six 

8419 

7883 

7654 

7041 

6122 

Seven 

9231 

8642 

8391 

7719 

6713 

Families  with  female  head 

One 

age  Z  65 

3010 

2818 

2737 

2517 

2188 

age  ^  65 

2867 

2684 

2606 

2398 

2084 

Two 

age  Z  65 

4277 

4005 

3888 

3577 

3112 

age  ^  65 

4024 

3768 

3658 

3365 

2928 

Three 

5602 

5246 

5092 

4686 

4074 

Four 

6710 

6282 

6099 

5612 

4879 

Five 

7531 

7071 

6847 

6300 

5478 

Six 

8234 

7710 

7485 

6886 

5988 

Seven 

9038 

8460 

8215 

7557 

6572 

SOURCE:  Discussion  in  text;  Statistics  Canada  (1975b,  17);  Orshansky  (1965,  28,  Table  e) 


income  share  of  the  bottom  10  per  cent  increases  from  4.8  to  5.4,  that  of 
the  top  10  per  cent  decreases  from  31.7  to  25.8,  and  the  over-all  Gini 
coefficient  falls  by  16.4  per  cent.  These  results  are  again  quite  consistent 
with  expectations.  The  bottom  portion  of  the  distribution  contains  a  rela¬ 
tively  large  proportion  of  aged  family  units  and  family  units  with  a  female 
head,  and  the  relative  position  of  these  groups  is  raised  up  in  the  current 
adjustment  procedure.  On  the  other  hand,  the  family  units  near  the  upper 
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TABLE  124 

Inequality  measures,  by  age  of  head,  for  family  income  adjusted  for  differences  in  area, 
family  size  and  composition,  and  sex  of  head,  all  family  units,  Ontario  1973 


Measure 

Under  25 

25-34 

35-t4 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.3 

2.1 

2.4 

2.2 

1.4 

2.0 

1.8 

Bottom  quintile 

4.5 

6.9 

7.2 

7.2 

4.9 

5.8 

5.4 

2nd  quintile 

12.0 

13.4 

13.7 

14.1 

12.9 

9.8 

12.1 

3rd  quintile 

18.0 

17.7 

17.7 

18.3 

18.3 

13.6 

17.7 

4th  quintile 

24.5 

23.1 

22.4 

23.1 

23.8 

21.4 

23.6 

Top  quintile 

41.1 

38.9 

39.1 

37.3 

40.1 

49.5 

41.2 

Top  10% 

25.4 

24.1 

24.6 

22.7 

24.9 

33.7 

25.8 

Top  5% 

15.9 

15.2 

15.5 

13.8 

15.4 

23.0 

16.2 

Gini  coefficient 

0.370 

0.336 

0.274 

0.267 

0.343 

0.425 

0.346 

Atkinson  index 

0.398 

0.275 

0.251 

0.265 

0.365 

0.309 

0.322 

(e  =  1.55) 


SOURCE:  See  source  to  Table  114. 


end  of  the  distribution  are  heavily  non-aged  and  have  male  heads,  so  that 
the  current  adjustment  procedure  lowers  their  relative  position  by  deflating 
their  incomes  more  heavily.  In  the  case  of  the  oldest  age  group,  the  first 
adjustment  for  place  of  residence  resulted  in  increased  income  inequality, 
the  second  adjustment  for  family  size  yielded  a  mixed  pattern  of  inequality 
change  compared  to  Table  96,  and  now  the  third  adjustment  results  in  a 
consistent  and  unambiguous  reduction  in  inequality.  Clearly,  the  additional 
two  factors  have  a  substantial  effect  on  the  pattern  of  inequality  change 
across  age  and  income  groups. 

Over  the  total  family  population,  aggregate  inequality  for  this  extended 
adult-equivalent  income  adjustment  appears  to  have  declined  a  fair  amount 
relative  to  conventional  (unadjusted)  family  total  income  for  both  top  and 
bottom  income  shares  rise  while  the  shares  of  the  third  and  fourth  quintiles 
decline.  This  is  illustrated  in  rather  more  detail  in  Tables  125  and  126.  The 
former  compares  Lorenz  curve  ordinates  (i.e.,  cumulative  income  shares) 
for  conventional  and  adjusted  family  incomes,  and  one  can  see  that  the 
latter  Lorenz  curve  has  shifted  up  over  most  of  its  length  except  for  the  top 
income  region  -  as  illustrated  in  Figure  64.  Indeed,  the  adjustments  of  this 
section  and  the  previous  one  have  a  slightly  reinforcing  effect  towards 
greater  income  equality  over  the  lower  portion  of  the  distribution,  while 
they  have  had  conflicting  effects  over  the  upper  portions  of  the  distribu- 
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TABLE  125 

Lorenz  curve  ordinates,  for  all  family  units,  of  family  income 
adjusted  for  differences  in  place  of  residence,  family  size  and 
composition,  and  sex  of  head,  Ontario  1973 


Vigintile 

Family  income 

Adjusted 
family  income 

First 

0.39 

0.53(  +  ) 

Second 

1.23 

1.78(  +  ) 

Third 

2.37 

3.42(  +  ) 

Fourth 

3.95 

5.43(  +  ) 

Fifth 

5.98 

7.85(  +  ) 

Sixth 

8.47 

10.70(  +  ) 

Seventh 

11.47 

13.93(  +  ) 

Eighth 

14.97 

17.50(  +  ) 

Ninth 

18.92 

21.41(  +  ) 

Tenth 

23.32 

25.67(  +  ) 

Eleventh 

28.14 

30.25(  +  ) 

Twelfth 

33.38 

35.16(  +  ) 

Thirteenth 

39.07 

40.42(  +  ) 

Fourteenth 

45.21 

46.07(  +  ) 

Fifteenth 

51.83 

52.17(  +  ) 

Sixteenth 

59.00 

58.79(-) 

Seventeenth 

66.83 

66.06(-) 

Eighteenth 

75.51 

74.21(-) 

Nineteenth 

85.63 

83.75(-) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  114. 


tion  -  the  previous  adjustment  moved  the  Lorenz  curve  out  and  this  adjust¬ 
ment  moved  it  in  again. 

The  same  pattern  is  also  seen  in  Table  126  and  the  associated  relative 
mean  income  curves  graphed  in  Figure  65.  Compared  to  conventional 
(unadjusted)  family  income,  the  current  adjusted  figures  have  substantially 
higher  relative-mean  incomes  over  the  lower  48  per  cent  or  so  of  the  distri¬ 
bution  and  somewhat  reduced  relative-mean  incomes  over  the  upper  52  per 
cent.  Over  the  bottom  third  of  the  distribution,  the  adjustments  of  both  the 
previous  section  and  this  one  tend  to  raise  the  relative-mean  incomes 
toward  greater  equality.  But  over  the  top  half  of  the  distribution  the  two 
adjustments  have  opposite  effects.  And  over  the  top  13  per  cent  or  so  of  the 
distribution,  the  current  adjustment  dominates  the  previous  one  and  pro¬ 
duces  a  greater  degree  of  income  equality  at  the  top  end  of  the  distribution 
as  well  as  at  the  bottom. 
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TABLE  126 

Relative  mean  income,  for  all  family  units,  of  family  income 
adjusted  for  differences  in  area,  family  size  and  composition, 
and  sex  of  head,  Ontario  1973 


Vigintile 

Family  income 

Adjusted 
family  income 

First 

0.133 

0.214(  +  ) 

Second 

0.196 

0.300(  +  ) 

Third 

0.266 

0.373(  +  ) 

Fourth 

0.362 

0.454(  +  ) 

Fifth 

0.449 

0.544(  +  ) 

Sixth 

0.548 

0.628(  +  ) 

Seventh 

0.655 

0.699(  +  ) 

Eighth 

0.746 

0.769(  +  ) 

Ninth 

0.834 

0.840(  +  ) 

Tenth 

0.923 

0.909(-) 

Eleventh 

1.005 

0.976(-) 

Twelfth 

1.095 

1.043(-) 

Thirteenth 

1.180 

1.120(-) 

Fourteenth 

1.275 

o 

T 

Fifteenth 

1.375 

o 

T 

Sixteenth 

1.496 

1.422(-) 

Seventeenth 

1.640 

1.568(-) 

Eighteenth 

1.849 

1.784(-) 

Nineteenth 

2.227 

2.139(-) 

Mean  income  ($) 

11091 

6820 

SOURCE;  See  source  to  Table  1 14. 


In  conclusion,  then,  the  adjustment  of  family  income  for  different  loca¬ 
tion  of  residence,  family  size  and  composition,  and  sex  of  family  head  all 
together  results  in  substantially  reduced  inequality  measures,  and  more  par¬ 
ticularly,  works  to  reduce  disaggregated  income  inequality  over  all  portions 
of  the  distribution  for  all  family  units  except  for  the  very  middle  (the  48th 
to  the  55th  percentile)  income  range. 

SUMMARY 

This  chapter  has  examined  four  adjustments  to  family  income  that  may 
help  to  reflect  more  accurately  the  distribution  of  economic  well-being;  the 
adjustments  were  for  the  residential  location  of  the  family  and  the  family 
size  and  composition.  Four  sets  of  findings  have  been  obtained. 
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First,  adjustments  for  place  of  residence,  i.e.  urban  or  rural,  resulted  in 
only  a  slight  increase  in  income  inequality  and  an  increase  in  the  Gini 
coefficient  of  only  3  per  cent. 

Secondly,  adjustment  for  family  size  differences  by  per  capita  family 
income  reduced  mean  income  differentials  between  age  groups  substan¬ 
tially  and  made  summary  inequality  measures  more  homogeneous  across 
age  groups.  The  adjustment  also  had  a  very  strong  but  mixed  effect  on  the 
over-all  structure  of  inequality  in  the  distribution:  lower-income  shares 
rose,  middle  shares  fell,  and  upper  shares  rose  substantially  so  that  different 
summary  inequality  measures  yielded  different  results:  the  Gini  coefficient 
rose  by  7  per  cent  and  the  Atkinson  index  fell  by  18  per  cent. 

Thirdly,  adjustment  for  location  and  for  differences  in  family  size  in 
terms  of  adult  equivalents  also  reduced  mean  income  differentials  between 
age  groups,  yielded  a  roughly  similar  pattern  of  mixed  changes  to  that 
obtained  for  (2)  above,  and  thus  caused  the  Gini  coefficient  to  go  up  by  1 1 
per  cent  and  the  Atkinson  index  to  decline  by  13  per  cent. 

Fourthly,  further  adjustment  by  adult  equivalents  to  account  also  for  sex 
of  family  head  and  whether  or  not  the  family  head  is  aged  again  reduced 
mean-income  differentials  between  age  groups  and  narrowed  differences  in 
inequality  statistics  across  age  groups.  The  adjustment  also  yielded  a  mixed 
pattern  of  results  though  not  as  strong  as  in  (2)  or  (3)  above:  bottom 
income  shares  rose  substantially,  middle  shares  fell,  and  upper  shares  rose, 
though  less;  both  summary  measures  indicated  a  reduction  in  income 
inequality:  the  Gini  coefficient  fell  by  IVi  per  cent,  and  the  Atkinson  index 
by  23  per  cent. 

In  general  the  results  suggest  that  adjustments  for  family  size  and  compo¬ 
sition  have  a  very  substantial  effect  on  the  overall  structure  of  measured 
income  inequality  and  reveal  a  distributional  picture  somewhat  different 
from  that  for  conventional  family  income.  Consequently,  such  adjustments 
should  be  used  in  policy  analysis  of  the  distributional  effect  of  various  pub¬ 
lic  programs,  and  a  good  deal  more  attention  should  be  devoted  to  refining 
these  adjustments  in  order  to  improve  the  evaluation  of  the  distributional 
results  of  government  policies. 


11 

Adjustment  for  capital  gains 


INTRODUCTION 

As  we  have  already  pointed  out,  one  objective  of  Part  Three  of  this  study  is 
to  measure  better  the  distribution  of  economic  well-being  in  the  population. 
Economic  well-being  depends  not  only  upon  current  money  income  and 
non-pecuniary  receipts  for  a  given  family  size  and  composition,  but  more 
generally  upon  any  economic  benefits  that  could  increase  one’s  command 
over  available  resources  and  thus  increase  the  potential  level  of  consump¬ 
tion  attainable  by  family  members.  This  theoretical  concept  of  real  personal 
income  is  very  close  to  the  classic  Simons-Hicks  view  that  ‘personal  income 
may  be  defined  as  the  algebraic  sum  of  (a)  the  market  value  of  right  exer¬ 
cised  in  consumption  and  (b)  the  change  in  the  value  of  the  store  of  pro¬ 
perty  rights  between  the  beginning  and  end  of  the  period  in  question.’ 
(Simons  1938,  50).'  That  is,  real  personal  income  may  be  viewed  as  the 
maximum  amount  of  resources  that  could  be  consumed  by  a  family  in  a 
given  period  (such  as  a  year)  while  keeping  net  worth  constant.  This  is  a 
much  broader  definition  than  the  one  used  in  the  Survey  of  Consumer 
Finances.  In  particular,  accrued  capital  gains  on  holdings  of  net  worth  aug¬ 
ment  a  family’s  opportunities  for  consumption  and  therefore  ought  also  to 
be  incorporated  in  our  measures  of  adjusted  family  income.  And  since 
McElroy  (1970)  and  Bhatia  (1976),  for  example,  have  found  fairly  large 
differences  between  summary  inequality  measures  for  incomes  with  and 
without  an  imputation  for  capital  gains,  one  would  certainly  wish  to 
examine  the  sensitivity  of  our  inequality  results  to  such  an  adjustment. 

1  For  further  discussion  of  this  concept  of  real  income,  see  also  Hicks  (1939,  173)  and 
Vickrey  (1947,  5-7). 
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Broadly  speaking,  there  appear  to  be  two  main  approaches  in  the  litera¬ 
ture  of  measuring  distributional  effects  of  a  capital  gains  imputation.  The 
first,  which  is  used  by  McElroy  (1970),  Bhatia  (1971,  1972,  and  1976),  and 
Stark  (1972)  and  which  may  be  referred  to  as  the  aggregative  approach, 
estimates  economy-wide  capital  gains  for  different  types  of  assets  and  then 
allocates  these  totals  to  income  classes  in  proportion  to  each  class’s  hold¬ 
ings  of  that  type  of  asset.  The  second  method,  which  is  used  by  Neil  (1962) 
and  Blauer  (1971),  may  be  referred  to  as  the  disaggregative  approach;  it 
consists  of  determining  the  asset  portfolio  for  each  age-  or  income-class, 
and  the  rate  of  inflation  for  each  asset  in  the  portfolios,  and  then  working 
out  the  corresponding  weighted  average  inflation  rate  of  the  value  for  each 
portfolio.  Since  for  the  present  study  we  have  fairly  detailed  portfolio  break¬ 
downs  by  age,  income  class,  and  family  size,  we  shall  follow  the  disaggrega¬ 
tive  approach. 

Indeed  our  approach  will  be  more  disaggregative  than  any  of  the  above 
studies  save  Blauer’s.  Both  are  based  on  an  analysis  of  micro  data,  and  both 
consider  fairly  detailed  effects  by  age  and  income  class,  although  the  pre¬ 
sent  analysis  is  more  explicitly  based  on  a  life  cycle  theoretical  framework. 
This  study,  of  course,  is  restricted  to  Ontario  families  and  uses  asset  data 
for  1970,  whereas  Blauer’s  work  used  Canada- wide  asset  data  for  1964.  Her 
study  was  also  a  much  broader  analysis  of  gains  and  losses  on  income  and 
asset  accounts  during  inflationary  periods,  whereas  the  present  work  con¬ 
centrates  on  the  distributional  effects  associated  with  imputing  for  capital 
gains  on  asset  account.^ 

It  should  also  be  pointed  out  that  the  present  analysis  examines  accrued 
capital  gains  whether  realized  or  not.  Studies  such  as  Liebenberg  and  Fitzwil- 
liams  (1961)  and  David  and  Miller  (1975)  for  the  United  States  examined 
only  realized  capital  gains;  but,  as  pointed  out  by  Bhatia  (1970),  this  misses 
the  greater  part  of  total  accrued  gains.  Secondly,  it  should  be  noted  that  the 
capital  gains  analysed  here  accrue  only  over  a  one-year  period,  1973,  so  that 
the  distributional  effects  pertain  only  to  that  year  and  should  not  be  con¬ 
strued  as  representative  of  the  pattern  of  capital  gains  benefits  for  any  other 
years  or  for  longer  periods.^  Thirdly,  the  following  analysis  is  restricted  to 
capital  gains  on  non-human  capital  holdings;  no  attempt  is  made  to  general¬ 
ize  the  current  work  to  incorporate  capital  gains  on  human  capital  as  well. 

2  Other  recent  work  on  the  distributional  effects  of  inflation  on  real  asset  values  as  well 
as  debt  and  income  accounts  for  Canada  as  a  whole  may  be  found  in  Boyer  (1976), 
Economic  Council  of  Canada  (1976),  Manga  (1978),  and  Love  (1976). 

3  This  caveat  also  applies  to  the  findings,  for  example,  of  Bhatia  (1976)  and  David  and 
Miller  (1975). 
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Finally,  the  present  analysis  is  concerned  directly  with  nominal  capital  gains 
and  how  they  compare  in  magnitude  to  nominal  income  in  a  given  year.  To 
translate  capital  gains  into  real  terms,  one  can  readily  deflate  imputed  gains 
by  the  CPI  inflation  rate. 

The  general  approach  for  imputing  accrued  capital  gains  is  fairly  straight¬ 
forward  and  is  outlined  in  the  next  section;  the  more  technical  details  are 
presented  in  Appendices  F  and  G. 

ADJUSTMENT  PROCEDURE 

The  principal  data  source  for  the  analysis  is  again  the  Survey  of  Consumer 
Finances  1974  micro  data  file  of  Ontario  family  units.  Flowever,  this  source 
contains  no  information  on  realized  capital  gains,  assets,  or  net  worth  val¬ 
ues,  all  of  which  we  obtained  from  the  1970  Survey  of  Incomes,  Assets, 
and  Indebtedness.  Thus  some  matching  up  of  information  must  be  effected 
between  these  two  primary  data  sources.  In  order  to  do  so  we  imputed  a 
value  for  total  asset  holdings  ASSETS  and  a  weighted  average  rate  of  capital 
gains  RCG  estimated  from  the  latter  data  source  for  each  individual  family 
on  the  SCE  tape  on  the  basis  of  age,  asset,  income,  and  employment 
classifications,  and  then  computed  a  variable  FTlACG  for  family  total  income 
adjusted  for  capital  gains  as 

FTIACG  =  FTI  +  (assets  X  RCG), 

where  ETI  is  the  conventional  (unadjusted)  figure  for  family  total  income. 
We  then  compare  the  differences  in  inequality  between  the  two  variables 
ETi  and  FTIACG. 

Thus  there  are  two  separate  steps  in  adjustment  procedure:  the  construc¬ 
tion  of  the  variables  ASSETS  and  RCG.  The  first  is  done  by  estimating  the 
size  of  asset  holdings  for  each  family  on  the  Ontario  SCF  file,  and  the  sec¬ 
ond  by  estimating  the  portfolio  composition.  Although  these  estimates  are 
obtained  by  separate  procedures,  it  should  be  noted  that  we  are  not  assum¬ 
ing  separability  of  asset  size  and  composition  since  the  underlying  theoreti¬ 
cal  life-cycle  effect  is  a  principal  determinant  of  both  (directly  by  the  age 
factor  as  well  as  indirectly  by  income  class).  As  was  pointed  out  in  Chapter 
8,  both  total  asset  holdings  and  composition  vary  markedly  and  systemati¬ 
cally  over  the  life  cycle,  and  the  present  capital  gains  adjustment  procedures 
attempt  to  incorporate  this  fact. 

The  construction  of  an  estimated  value  of  asset  holdings  for  each  family 
on  the  SCE  file  consisted  first  of  estimating  an  equation  for  total  asset  hold- 
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ings  from  the  Survey  of  Incomes,  Assets,  and  Indebtedness.  However,  data 
from  this  source  were  not  available  to  the  authors  in  micro  form,  but  rather 
in  the  form  of  fairly  detailed  cross-tabulations  specially  provided  by  Statis¬ 
tics  Canada  and  described  at  some  length  in  Chapter  8.  The  first  limitation 
of  this  form  of  data  is  that  detailed  breakdowns  of  assets  and  net  worth 
were  available  only  for  families  of  two  or  more  and  not  for  unattached 
individuals.  Consequently,  all  further  work  in  this  chapter  and  the  following 
one  (which  employs  the  net  worth  data  from  the  same  source)  is  restricted 
to  families  of  two  or  more,  or  simply  ‘families.’ 

A  second  consequence  of  having  asset  data  available  in  summary  cross- 
tabular  form  lies  in  the  estimation  procedure  itself  used  to  impute  the 
ASSETS  figures.  Technical  details  of  the  adjusted  weighted  regression  proce¬ 
dure  followed  are  provided  in  Appendix  F.  Suffice  it  to  say  that  the  proce¬ 
dure  includes  first,  a  weighted  regression  estimated  across  the  individual 
cells  of  a  cross-tabulation  by  asset  holdings,  age  of  head,  and  employment 
status  of  head;  and  secondly,  use  of  this  regression  equation  to  impute  an 
asset  figure  for  each  family  on  the  SCF  file. 

A  third  limitation  of  using  asset  data  from  a  different  source  is  that  the 
family  unit  definitions  in  the  SCF  file  and  Incomes,  Assets,  and  Indebted¬ 
ness  Survey  are  not  the  same.  The  former  is  based  on  the  census  definition 
of  a  family  unit,  while  the  latter  is  based  on  the  economic  definition  of  a 
family  unit,  which  is  a  somewhat  broader  concept.  The  details  of  definition 
were  discussed  in  Chapters  7  and  8,  but  the  most  important  differences 
pertain  to  family  units  of  one  person,  or  unattached  individuals.  However, 
since  the  present  analysis  will  be  restricted  to  family  units  of  two  or  more 
(i.e.,  families)  because  of  data  limitations,  the  differences  in  definitions 
should  not  be  a  serious  problem  here. 

The  estimation  of  the  average  rate  of  capital  gains  on  a  family’s  portfolio, 
RCG  proceeds  along  different  lines.  Table  86  provides  a  summary  (aggre¬ 
gated  across  detailed  asset  types)  of  proportional  asset  composition  accord¬ 
ing  to  age  of  head  and  income  class  for  families  of  two  or  more  in  Canada. 
The  important  results  for  our  purposes  are  reproduced  in  Tables  127  and 
128.  As  can  be  seen  from  the  first  table,  the  relative  importance  of  home 
and  real  estate  ownership  increases  strongly  with  age  until  35-44  and  then 
declines  as  families  become  older  and  hold  more  of  their  assets  in  other 
forms,  particularly  liquid  assets,  which  increase  markedly  in  importance 
among  older  and  retired  groups.  Table  128  shows  the  relatively  heavy 
investment  in  non-liquid  financial  assets  (such  as  stocks  and  mortgages) 
and  commercial  real  estate  holdings  of  the  top  income  group.  Such  dif¬ 
ferences  in  portfolio  composition  would  certainly  be  expected  to  result  in 
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TABLE  127 

Composition  of  asset  holdings  among  Canadian  families  by  age  of  head,  1970  (percentages) 


Assets 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

Liquid  assets 

16.5 

11.1 

10.2 

14.8 

19.9 

27.0 

Nonliq  fin  assets 

4.0 

6.4 

6.1 

9.1 

14.4 

11.3 

Total  financial  assets 

20.5 

17.5 

16.3 

23.9 

34.3 

38.3 

Mkt  value  of  home  &  vac  home 

52.7 

69.2 

70.5 

63.0 

52.7 

50.6 

Invmt  in  other  real  estate 

5.0 

4.9 

8.4 

8.2 

8.9 

8.3 

Mkt  value  of  car 

21.8 

8.4 

4.7 

4.9 

4.1 

2.8 

Total  non-financial  assets 

79.5 

82.5 

83.7 

76.1 

65.7 

61.7 

SOURCE;  See  source  to  Table  85. 


TABLE  128 

Composition  of  asset  holdings  among  Canadian  families  by  income  class,  1970  (percentages) 


Assets 

Under 

$4000 

$4000- 

6999 

$7000- 

9999 

$10000- 

14999 

$15000- 

24999 

$25000 
&  over 

Liquid  assets 

19.9 

20.4 

14.0 

13.5 

17.5 

18.5 

Nonliq  fin  assets 

5.7 

6.5 

5.3 

7.9 

12.1 

26.3 

Total  financial  assets 

25.7 

27.0 

19.3 

21.4 

29.6 

44.8 

Mkt  value  of  home  &  vac  home 

65.4 

61.2 

69.1 

65.9 

54.7 

35.8 

Invmt  in  other  real  estate 

5.1 

6.5 

5.8 

6.9 

11.0 

16.7 

Mkt  value  of  car 

3.8 

5.3 

5.9 

5.8 

4.8 

2.7 

Total  non-financial  assets 

74.4 

73.0 

80.7 

78.6 

70.5 

55.2 

SOURCE;  See  source  to  Table  86. 


rather  different  capital  gains  accruals.  The  original  data  source  from  which 
these  tables  were  constructed  provided  very  detailed  asset  composition  for 
each  of  the  above  age  and  income  classes.  Accordingly,  each  family  on  the 
SCE  micro  file  within  a  particular  age  and  income  class  is  assumed  to  have 
the  portfolio  composition  of  that  class.  Again,  technical  details  are  provided 
in  Appendix  G. 

The  final  set  of  inputs  in  the  capital  gain  calculations  is  data  on  the  rates 
of  inflation  in  the  market  values  of  individual  asset  components.  These  data 
for  the  year  1973  are  provided  in  Table  129.  Evidently  1973  was  a  distinc¬ 
tive  year  from  the  point  of  view  of  changes  in  asset  values.  Bond  prices  fell 
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TABLE  129 

Rates  of  inflation  in  the  values  of  asset  components 


Assets 

Change  in 
value  in  1973 

Hypothetical 
change  in  value 

Financial  assets 

Liquid  fin  assets 

Cash  on  hand 

0 

0 

Savings  deposits 

0 

0 

Other  deposits 

0 

0 

Can  sav  bonds 

0 

0 

Other  bonds 

-3.18 

0 

Nonliq  fin  assets 

Stocks 

-10.11 

5.00 

Mortgage  invmt 

-1.20 

0 

Misc  invmt 

-10.11 

5.00 

Non-fnancial  assets 

Mkt  value  of  home 

21.50 

5.00 

Mkt  value  of  vac  home 

21.50 

5.00 

Invmt  in  other  real  estate 

21.50 

5.00 

Mkt  value  of  car 

-21.00 

-20.00 

SOURCE;  The  rate  of  capital  gains  on  'other  bonds’  was  computed  as  a  weighted 
average  of  outstanding  Canadian  federal  government  (non-savings)  bonds  across 
different  maturities  as  given  in  the  Bank  of  Canada  Review  (March  1974)  various 
tables.  The  rate  of  inflation  of  stocks  and  miscellaneous  investment  was  esti¬ 
mated  by  the  percentage  change  in  the  Toronto  Stock  Exchange  composite  stock 
index  for  1973  as  reported  in  the  Canadian  Statistical  Review  (September  1974, 
111).  The  estimate  for  price  increases  in  real  estate  was  provided  by  the 
Canadian  Real  Estate  Association.  The  rate  of  depreciation  in  market  (resale) 
value  of  cars  was  based  on  personal  estimates  of  average  depreciation  rates  by 
three  used-car  salesmen  known  to  the  authors. 


somewhat  in  response  to  rising  interest  rates,  and  the  stock  market  (as 
measured  by  the  Toronto  Stock  Exchange  composite  stock  index)  fell  very 
markedly  in  response  to  stagflationary  conditions  and  investor  uncertainty. 
By  far  the  most  successful  investment  was  home  ownership  for  house 
prices  in  Ontario  rose  an  estimated  21.5  per  cent  in  1973  alone.  Since  such 
a  pattern  of  capital  gains  appears  to  be  so  different  from  what  one  might 
expect  in  other  periods,  we  have  also  considered  a  much  more  homoge¬ 
neous  pattern  of  asset  inflation  rates  listed  in  the  column  ‘hypothetical 
changes  in  value.’  While  it  is  not  clear  what  constitutes  a  ‘normal’  year  for 
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TABLE  130 

Estimated  rates  of  capital  gains  on  total  asset  holdings 
by  age  (percentages) 


Age 

1973 

Hypothetical 

Under  25 

9.62 

-0.30 

25-34 

14.58 

2.55 

35-44 

16.45 

3.45 

45-54 

13.71 

2.86 

55-64 

11.76 

2.87 

65  and  over 

10.00 

2.55 

All  ages 

13.56 

2.89 

SOURCE:  Based  on  calculations  discussed  in  the  text. 


TABLE  131 

Estimated  rates  of  capital  gains  on  total  asset  holdings 
by  income  (percentages) 


Income  ($) 

1973 

Hypothetical 

Less  than  1000 

13.93 

2.72 

1000-1999 

15.35 

3.35 

2000-2999 

14.86 

3.17 

3000-3999 

13.98 

2.97 

4000-4999 

13.33 

2.68 

5000-5999 

13.36 

2.48 

6000-6999 

13.86 

2.74 

7000-9999 

15.07 

2.83 

10000-14999 

14.34 

2.89 

15000-24999 

12.47 

2.96 

25000  and  over 

9.09 

3.10 

All  incomes 

13.56 

2.89 

SOURCE:  Based  on  calculations  discussed  in  the  text. 


asset  price  changes,  in  this  hypothetical  case,  equity,  bonds,  and  real  estate 
are  all  assumed  to  inflate  in  value  at  a  nominal  rate  of  5  per  cent,  and  cars 
to  depreciate  at  an  average  of  about  20  per  cent  a  year.  Subsequent  analysis 
in  this  chapter  will  concentrate  on  these  two  sets  of  asset-specific  rates  of 
accrued  capital  gains. 
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Using  the  asset-specific  rates  of  capital  gains  in  Table  129  and  the  port¬ 
folio  composition  proportions  estimated  earlier,  one  can  compute  weighted 
average  rates  of  capital  gains,  RCG,  for  each  family  on  the  SCF  Ontario 
micro  file.  Aggregating  these  rates  across  families  within  particular  age  and 
income  groups,  one  obtains  the  mean  rates  of  capital  gains  on  total  asset 
portfolios  for  each  age  group  (see  Table  130)  and  for  summary  income 
classes  (see  Table  131). 

One  can  clearly  see  in  Table  130  the  effect  of  home-ownership  patterns 
on  the  mean  rates  of  capital  gains,  which  vary  across  ages  in  close  associa¬ 
tion  with  the  relative  importance  of  home  ownership.  Consequently,  the 
highest  rates  of  return  occur  during  peak  periods  of  family  formation.  The 
rates  of  capital  gains  for  young  families  are  pulled  down  by  their  heavier 
relative  investment  in  cars  and  consumer  durables,  and,  for  old  families,  by 
their  heavier  relative  investment  in  stocks,  bonds,  and  fixed-nominal-value 
assets.  The  mean  rates  of  capital  gains  across  income  groups  in  Table  131 
shows  a  more  uneven  pattern  for  1973,  although  the  rates  fall  off  sub¬ 
stantially  at  the  top  income  levels,  where  financial  asset  holdings  (which  did 
not  do  well  in  1973)  were  most  substantial.  One  also  notes  the  very 
different  pattern  of  capital  gains  between  the  1973  and  hypothetical  figures. 
The  latter  gains  are  much  lower  than  the  former,  but  still  have  much  the 
same  pattern  (although  less  extreme)  across  ages.  Again  the  youngest 
group  loses  out  because  of  its  relatively  heavy  investment  in  assets  that 
depreciate  rapidly,  and  the  oldest  age  group  invests  (relatively)  more 
heavily  in  fixed-nominal-value  assets  (although  they  now  gain  from  their 
stocks  and  non-savings  bonds  as  well).  Across  income  classes,  however, 
the  hypothetical  returns  are  again  much  lower  but  now  show  a  markedly 
different  pattern  in  which  top  incomes  receive  a  relatively  high  rate  of  capi¬ 
tal  gains  from  their  financial  asset  holdings.  It  should  be  noted,  of  course, 
that  results  for  particular  families  may  differ  substantially  one  from  another, 
but  the  present  summary  results  are  meant  only  as  an  average  for  various 
groups. 

The  results  of  multiplying  the  imputed  total  ASSETS  figure  for  each  family 
by  its  specific  portfolio  rate  of  capital  gains  (rcg)  to  obtain  a  family  income 
figure  adjusted  for  imputed  accrued  capital  gains  (ftiacg)  are  examined  in 
the  following  section. 

EMPIRICAL  RESULTS 

Let  US  consider  first  the  empirical  results  for  the  1973  capital  gains  figures, 
and  then  turn  to  the  results  for  the  hypothetical  data.  The  former  are  pre- 


TABLE  132 

Inequality  measures  by  age  of  head  for  total  family  income  of  families  of  two  or  more, 
Ontario  1973 


Measure 

Under  25 

25-34 

35^4 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

2.3 

2.4 

2.7 

2.8 

2.0 

2.4 

2.1 

Bottom  quintile 

7.4 

7.7 

8.0 

8.2 

6.5 

6.4 

6.4 

2nd  quintile 

15.6 

15.2 

14.8 

14.4 

13.7 

10.7 

13.7 

3rd  quintile 

19.8 

19.4 

18.8 

18.7 

18.2 

15.0 

18.7 

4th  quintile 

24.4 

23.8 

23.3 

23.5 

23.3 

22.9 

23.9 

Top  quintile 

32.8 

34.0 

35.2 

35.2 

38.3 

45.1 

37.3 

Top  10% 

18.2 

19.6 

21.0 

20.5 

23.0 

28.6 

22.4 

Top  5% 

10.1 

11.3 

12.3 

12.0 

13.7 

17.5 

13.3 

Gini  coefficient 

0.251 

0.260 

0.268 

0.268 

0.312 

0.382 

0.306 

Coef  of  variation 

0.42 

0.45 

0.48 

0.47 

0.57 

0.75 

0.52 

Atkinson  index 

0.234 

0.229 

0.207 

0.211 

0.284 

0.309 

0.275 

(e  =  1.55) 

Mean  income  ($) 

10084 

12955 

14679 

15  922 

13735 

7962 

13198 

Median  income  ($) 

9955 

12567 

13  807 

14849 

12582 

5889 

12338 

SOURCE:  See  source  to  Table  109. 


TABLE  133 

Inequality  measures  by  age  for  family  income  adjusted  for  accrued  capital  gains  among 
families  of  two  or  more,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

2.1 

2.7 

3.0 

3.4 

2.9 

4.2 

2.7 

Bottom  quintile 

7.1 

8.3 

8.2 

8.9 

7.2 

9.9 

7.0 

2nd  quintile 

14.5 

15.0 

13.0 

13.7 

12.4 

13.0 

12.2 

3rd  quintile 

18.8 

18.4 

16.5 

17.3 

15.6 

15.6 

16.2 

4th  quintile 

23.8 

22.4 

20.7 

20.8 

18.6 

22.0 

21.1 

Top  quintile 

35.8 

36.0 

41.6 

39.2 

46.2 

39.6 

43.5 

Top  10% 

20.9 

21.8 

28.7 

26.5 

33.7 

24.4 

30.0 

Top  5% 

11.7 

13.7 

21.1 

19.2 

26.7 

14.0 

22.0 

Gini  coefficient 

0.284 

0.280 

0.328 

0.297 

0.374 

0.292 

0.358 

Coef  of  variation 

0.54 

0.76 

1.15 

1.05 

1.37 

0.61 

1.31 

Atkinson  index 

0.242 

0.167 

0.184 

0.146 

0.228 

0.131 

0.199 

(e  =  1.55) 

Mean  income  ($) 

10330 

13501 

19378 

21693 

20508 

10319 

16796 

Median  income  ($) 

10338 

13  720 

17336 

20300 

17652 

8401 

15186 

Mean  increase  ($) 

246 

546 

4699 

5771 

6773 

2357 

3  598 

SOURCE:  Based  on  data  for  Ontario  from  the  1973  Consumer  Finance  Micro  Data  Release  Tape 
supplied  by  Statistics  Canada,  and  on  calculations  discussed  in  the  text. 
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TABLE  134 

Lorenz  curve  ordinates  for  families  of  two  or  more  for 
family  income  adjusted  for  accrued  capital  gains,  Ontario  1973 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.67 

0.95(  +  ) 

Second 

2.08 

2.65(  +  ) 

Third 

3.98 

4.66(  +  ) 

Fourth 

6.39 

6.97(-f) 

Fifth 

9.27 

9.60(-f) 

Sixth 

12.54 

12.54(  ) 

Seventh 

16.16 

15.75(-) 

Eighth 

20.09 

19.22(-) 

Ninth 

24.31 

22.91(-) 

Tenth 

28.84 

26.83(-) 

Eleventh 

33.65 

30.98(-) 

Twelfth 

38.77 

35.42(-) 

Thirteenth 

44.19 

40.21(-) 

Fourteenth 

49.95 

45.33(-) 

Fifteenth 

56.10 

50.74(-) 

Sixteenth 

62.69 

56.54(-) 

Seventeenth 

69.79 

62.93(-) 

Eighteenth 

77.63 

69.96(-) 

Nineteenth 

86.66 

77.97(-) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  133. 


sented  in  Table  133,  and  one  can  see  immediately  that  the  adjustment  is 
quite  large  for  the  middle-  and  older-age  groups  as  compared  to  the  results 
for  unadjusted  total  family  income  reproduced  for  convenience  in  Table 
132.  Over  all  ages  income  figures  are  increased  by  27  per  cent  from  $13198 
to  $16796,  but  this  increase  varies  across  ages  from  only  2.4  per  cent  for 
the  youngest  age  group  to  49  per  cent  for  the  group  aged  55-64,  then  down 
again  to  30  per  cent  for  the  oldest  group.  Since  the  largest  average  increases 
occur  for  those  age  groups  that  already  have  relatively  high  incomes, 
differentials  between  age  groups  are  increased  slightly  as  mean  income  for 
the  peak  group  45-54  rises  from  2.0  to  2.1  times  that  of  the  oldest  age 
group.  On  the  other  hand,  mean  income  for  the  group  65  and  over  is 
increased  relative  to  mean  incomes  for  the  youngest  two  age  groups,  where 
asset  holdings  and  home  ownership  are  not  as  extensive. 
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The  summary  inequality  figures  in  Table  133  show  a  strong  but  con¬ 
flicting  effect  of  the  capital  gains  adjustment.  The  Gini  coefficient  over  all 
ages  increases  by  17  per  cent,  while  the  Atkinson  index  (with  e  =  1.55) 
declines  by  27  per  cent.  These  strong  but  conflicting  results  occur  since 
both  bottom  and  top  income  shares  go  up  as  a  result  of  the  adjustment, 
while  the  middle  income  shares  decline.  The  same  pattern  occurs  for  the 
family  groups  aged  25-64:  the  Gini  coefficients  register  substantial  increases, 
and  the  Atkinson  indices  indicate  marked  decreases  in  summary  inequality. 
Again  bottom  income  shares  are  raised  slightly  and  upper  income  shares 
react  in  strongly  disequalizing  fashion  as  the  higher  income  groups  benefit 
heavily  from  their  large  housing  investment.  Among  the  youngest  age 
group,  however,  the  lower-income  families  tend  to  lose  out  because  of  their 
relatively  heavy  investment  in  cars  and  consumer  durables,  while  upper- 
income  groups  again  benefit  from  their  housing  investment.  For  the  oldest 
age  group,  though,  a  quite  different  pattern  results.  Lower  income  shares 
are  now  raised  very  substantially,  while  higher  income  shares  decline,  with 
the  resulting  Gini  coefficient  reduced  by  24  per  cent  and  the  Atkinson 
index  by  57  per  cent.  For  the  oldest  age  group  then,  unlike  all  the  other 
ages,  inequality  appears  to  have  been  dramatically  and  unambiguously 
reduced  by  inclusion  of  capital  gains  at  least  for  the  period  1973. 

Table  134  offers  a  more  detailed  picture  of  the  distribution  for  all  age 
groups  together.  Again,  the  first  column  of  figures  shows  the  cumulative 
income  shares  (across  all  vigintiles  in  the  distribution)  for  unadjusted  total 
family  income  (corresponding  to  the  last  column  of  Table  132)  and  the 
second  column  shows  the  corresponding  cumulative  shares  of  incomes 
adjusted  for  capital  gains.  The  figures  are  also  graphed  as  Lorenz  curves  in 
Figure  66.  As  can  be  seen,  the  two  Lorenz  curves  cross  with  the  result  that 
over  the  bottom  30  per  cent  of  the  distribution  cumulative  inequality  has 
been  reduced,  while  over  the  remaining  70  per  cent  of  the  distribution,  the 
Lorenz  curve  has  shifted  out  substantially.  This  pattern  is  further  high¬ 
lighted  by  the  relative  mean  income  results  in  Table  135  and  Figure  67. 
The  bottom  20  per  cent  of  incomes  have  increased  compared  to  the  mean 
as  well  as  the  very  top  5  (or  less)  per  cent,  whereas  the  middle  75  per  cent  or 
so  have  tended  to  lose  out  relatively.  In  general,  then,  the  effect  of  imput¬ 
ing  for  accrued  capital  gains  in  1973  over  all  ages  has  been  to  benefit  most 
the  bottom  and  very  top  income  groups,  and  has  resulted  in  dramatically 
differing  summary  inequality  results.  Those  at  the  bottom  end  are  likely  to 
be  low-income,  older,  and  retired  families  that  have  a  low  current  income 
but  own  their  own  homes;  those  at  the  very  top  are  essentially  the  upper- 
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Figure  66: 

Lorenz  curves  for  families  of  two  or  more  for  family  income 
adjusted  for  accrued  capital  gains,  Ontario  1973 

Source;  Table  134 

Cumulative  percentage  of  income 


Figure  67: 

Relative  mean  income  of  families  of  two  or  more  for  family  income 
adjusted  for  accrued  capital  gains,  Ontario  1973 

Source:  Table  135 


Vigintiles 
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TABLE  135 

Relative  mean  income  for  families  of  two  or  more  for  family  income 
adjusted  for  accrued  capital  gains,  Ontario  1973 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.226 

0.334(  +  ) 

Second 

0.330 

0.394(  +  ) 

Third 

0.431 

0.455(-h) 

Fourth 

0.534 

0.535(  +  ) 

Fifth 

0.616 

0.613(-) 

Sixth 

0.689 

0.682(-) 

Seventh 

0.756 

0.747(-) 

Eighth 

0.815 

0.802(-) 

Ninth 

0.875 

T 

oo 

o 

Tenth 

0.935 

0.904(-) 

Eleventh 

0.992 

o 

oo 

T 

Twelfth 

1.054 

o 

T 

Thirteenth 

1.117 

1.108(-) 

Fourteenth 

1.189 

1.184(-) 

Fifteenth 

1.273 

1.259(-) 

Sixteenth 

1.362 

1.355(-) 

Seventeenth 

1.483 

1.478(-) 

Eighteenth 

1.663 

1.660(-) 

Nineteenth 

1.971 

1.970(-) 

Mean  income  ($) 

13198 

16796 

SOURCE:  See  source  to  Table  133. 


income  recipients  (who  again  own  their  own  homes)  at  their  peak  income 
years  of  middle  age. 

The  inequality  changes  for  the  more  moderate  hypothetical  rates  of  capi¬ 
tal  gains  are  again  mixed  but  are  not  nearly  so  strong  as  for  the  1973 
results.  From  the  bottom  line  of  Table  136  one  can  see  that  the  increase  in 
total  family  income  from  the  capital  gains  imputation  in  this  case  is  much 
smaller,  ranging  from  —1.4  per  cent  for  the  youngest  age  group  to  21  per 
cent  for  the  group  aged  55-64  and  down  to  8.3  per  cent  for  the  oldest  group; 
the  average  increase  is  $651  or  4.9  per  cent.  In  the  present  case,  however, 
between-age-group  mean  income  differentials  are  narrowed  slightly  by  the 
adjustment  procedure:  the  ratio  of  mean  income  for  the  peak  age  group 
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TABLE  136 

Inequality  measures  by  age  of  head  for  family  income  adjusted  for  accrued  capital  gains 
among  families  of  two  or  more  with  hypothetical  data 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  lO'/o 

2.3 

2.4 

2.9 

3.0 

2.0 

3.1 

2.4 

Bottom  quintile 

7.4 

7.9 

8.2 

8.6 

6.4 

7.6 

6.8 

2nd  quintile 

15.6 

15.4 

14.6 

14.5 

13.4 

11.2 

13.7 

3rd  quintile 

20.0 

19.6 

18.7 

18.7 

17.7 

15.0 

18.5 

4th  quintile 

24.6 

23.9 

23.3 

23.4 

22.6 

22.3 

23.8 

Top  quintile 

32.4 

33.3 

35.2 

34.8 

39.9 

43.8 

37.2 

Top  10% 

17.7 

18.6 

20.9 

20.2 

24.8 

27.8 

22.3 

Top  5% 

9.5 

10.3 

12.3 

11.6 

15.6 

16.6 

13.2 

Gini  coefficient 

0.249 

0.251 

0.267 

0.261 

0.328 

0.357 

0.302 

Coef  of  variation 

0.42 

0.44 

0.48 

0.46 

0.71 

0.72 

0.51 

Atkinson  index 

0.232 

0.211 

0.190 

0.183 

0.291 

0.251 

0.253 

(e  =  1.55) 

Mean  income  ($) 

9935 

12  897 

15  383 

16857 

15  489 

8626 

13  849 

Median  income  ($) 

9967 

12750 

14578 

15  866 

13161 

6435 

12  762 

Mean  increase  ($) 

-149 

-58 

704 

935 

1754 

664 

651 

SOURCE;  See  source  to  Table  132. 


45-54  to  that  for  the  lowest  income  group  (i.e.,  65  and  over)  declines 
slightly  from  2.0  to  1.95. 

Summary  inequality  measures  for  the  whole  group  now  indicate  a  weak 
though  apparently  unambiguous  reduction  in  aggregate  inequality  as  the 
Gini  coefficient  for  all  ages  decreases  by  1.3  per  cent  and  the  Atkinson 
index  falls  by  8.0  per  cent.  Across  all  the  age  groups  except  55-64,  inequal¬ 
ity  figures  are  also  slightly  reduced  with  lower  income  groups  gaining  and 
upper  income  groups  losing  out  slightly.  Again,  the  strongest  reduction 
occurs  for  those  aged  65  and  over,  where  the  Gini  coefficient  falls  by  6.5 
per  cent.  Clearly,  the  fairly  broad  holding  of  non-financial  assets  across 
family  groups  appears  to  have  a  fairly  general  though  weak  equalization 
effect  on  adjusted  income  figures.  For  the  group  aged  55-64,  however,  the 
reverse  occurs  with  a  slight  increase  in  summary  inequality  figures. 

Table  137  shows  the  general  inequality  reduction  in  more  detail  for  all 
age  groups,  and  one  sees  from  the  cumulative  income  shares  that  the 
Lorenz  curve  for  capital-gains-adjusted  income  lies  everywhere  above  that 
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TABLE  137 

Lorenz  curve  ordinates  for  families  of  two  or  more  for  family 
income  adjusted  for  accrued  capital  gains  with  hypothetical  data 


Vigintile 

Total  income 

Adjusted 
total  income 

First 

0.67 

0.81(  +  ) 

Second 

2.08 

2.35(  +  ) 

Third 

3.98 

4.33(  +  ) 

Fourth 

6.39 

6.78(  +  ) 

Fifth 

9.27 

9.67(  +  ) 

Sixth 

12.54 

12.94(  +  ) 

Seventh 

16.16 

16.56(4-) 

Eighth 

20.09 

20.45(  +  ) 

Ninth 

24.31 

24.63(  +  ) 

Tenth 

28.84 

29.11(  +  ) 

Eleventh 

33.65 

33.87(-h) 

Twelfth 

38.77 

38.94(  +  ) 

Thirteenth 

44.19 

44.32(-h) 

Fourteenth 

49.95 

50.02(  +  ) 

Fifteenth 

56.10 

56.13(-h) 

Sixteenth 

62.69 

62.75(-h) 

Seventeenth 

69.79 

69.89(-h) 

Eighteenth 

77.63 

77.70(-h) 

Nineteenth 

86.66 

86.78(-h) 

Twentieth 

100.00 

100.00 

SOURCE:  See  source  to  Table  132. 


for  unadjusted  family  income,  so  that  over-all  inequality  is  indeed  lowered 
by  the  addition  of  the  hypothetical  capital  gains  imputations,  although  the 
reduction  is  rather  small.  The  corresponding  relative  mean  income  curve  is 
not  presented  because  the  indicated  changes  are  so  small  as  probably  not  to 
be  significant. 

In  conclusion,  then,  it  can  be  seen  that  the  two  sets  of  imputed  capital 
gains  adjustments  yield  rather  different  results.  While  the  adjustment  for 
1973  asset  price  changes  yielded  very  strong  but  conflicting  inequality 
changes,  the  adjustment  for  a  more  ‘normal’  hypothetical  set  of  price 
changes  resulted  in  a  weak  but  general  reduction  in  summary  inequality 
figures.  In  both  cases,  however,  lower  income  shares  are  increased  by  the 
accrued  capital  gains  adjustment. 
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SUMMARY 

This  chapter  has  considered  an  adjustment  to  family  income  figures  to 
make  them  reflect  more  accurately  the  benefits  of  accrued  capital  gains 
incurred  on  family  asset  holdings.  Two  adjustments  were  made,  one  for  the 
observed  set  of  asset  price  changes  during  1973,  and  the  other  for  a  more 
‘normal’  set  of  hypothetical  asset  price  changes.  Three  sets  of  findings  have 
been  obtained. 

First,  when  adjustment  was  made  for  accrued  capital  gains  incurred  in 
1973,  mean  incomes  increased  substantially  (by  27  per  cent  on  average) 
and  summary  inequality  figures  showed  very  strong  but  conflicting  effects: 
the  Gini  coefficient  for  all  age  groups  rose  by  17  per  cent  and  the  Atkinson 
index  fell  by  27  per  cent.  This  was  the  result  of  a  rather  marked  increase  in 
the  shares  of  both  bottom  and  top  income  groups  and  a  decline  in  middle- 
income  shares.  The  different  summary  measures  emphasize  what  happened 
over  different  portions  of  the  distribution.  Within  the  oldest  age  group, 
however,  summary  inequality  was  reduced  very  substantially. 

Secondly,  when  adjustment  was  made  for  the  hypothetical  set  of  asset 
price  changes,  mean  incomes  increased  on  average  only  by  5  per  cent  and 
summary  inequality  figures  showed  a  weak  though  unambiguous  reduction 
in  inequality  as  the  Gini  coefficient,  for  example,  fell  by  an  average  of  1.3 
per  cent.  Lower-income  groups  generally  gained,  while  upper-income 
shares  generally  declined  slightly.  Again,  the  oldest  age  group,  65  and  over, 
had  the  strongest  reduction  in  inequality. 

Thirdly,  it  appears  that  the  inequality  effects  of  adjustments  to  family 
income  for  accrued  capital  gains  can  be  very  important  in  comparison  to  the 
various  other  adjustments  considered  so  far  in  this  study.  However,  the  size 
of  the  effects  and  even  their  direction  may  vary  greatly  from  one  year  or 
period  to  another  according  to  the  different  patterns  of  asset  price  changes 
that  may  occur  (particularly  with  respect  to  house  prices);  for  that  reason 
they  constitute  complex  and  conflicting  patterns  of  change  that  can  be  satis¬ 
factorily  captured  only  by  a  disaggregative  analysis. 
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introduction' 

In  the  last  chapter,  the  argument  was  made  that  economic  well-being  could 
be  related  to  the  potential  consumption  attainable  by  a  family  over  a  given 
period  of  time  such  as  a  year.  Clearly,  potential  consumption  and  economic 
well-being  of  a  family  can  be  increased  not  only  by  higher  income,  but  also 
by  greater  amounts  of  net  worth.  Consequently,  some  account  of  total  net 
worth  holdings  should  be  included  in  our  empirical  measure  of  economic 
well-being,  and  it  is  this  matter  that  the  current  chapter  addresses.  Indeed, 
according  to  the  life  cycle  theories  of  Part  One,  consumption  was  essentially 
related  to  wealth  broadly  defined,  so  that  wealth  may  be  viewed  in  some 
circumstances  as  a  better  proxy  for  the  long-run  consumption  status  of  a 
family  than  its  current  flow  of  income.  This  is  particularly  so  for  aged  family 
units,  where  current  income  receipts  may  be  very  low,  but  where  the  family 
is  living  on  its  accumulated  net  worth  and  owns  its  own  home,  so  that  its 
current  economic  status  may  be  much  higher  than  would  be  suggested  by 
current  income  alone  or  even  adjusted  for  owner-occupied  housing.  The 
present  chapter  will  attempt  to  integrate  both  income  and  wealth  status  in  a 
common  measure  of  family  economic  well-being,  and  then  compare  the 
distribution  and  inequality  patterns  of  this  new  measure  to  those  for  (unad¬ 
justed)  family  total  income.  In  so  doing,  it  will  also  attempt  to  tie  the  pre¬ 
sent  empirical  analysis  more  closely  to  the  basic  life-cycle  theory  of  Part 
One  and  to  make  explicit  the  importance  of  the  time  period  over  which 
potential  consumption  can  be  measured. 

I  Portions  of  the  discussion  in  this  chapter  follow  the  work  of  Beasley  (1976). 
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Estimates  of  family  economic  well-being  that  reflect  net  worth  holdings 
as  well  as  income  also  have  important  policy  uses  in  a  range  of  different 
areas.  In  the  case  of  means-tested  public  assistance  or  welfare  programs, 
what  is  the  best  way  to  define  family  means?  To  what  extent  could  or 
should  a  negative  income  tax  or  guaranteed  annual  income  scheme  take 
into  account  wealth  holdings  as  well  as  income  flows?  What  is  the  effect  on 
the  extent  and  structure  of  poverty  in  the  population  of  incorporating  net 
worth  status  in  measures  of  economic  well-being?  How  progressive  is  the 
personal  tax  structure  looked  at  in  terms  of  ability  to  pay  as  measured  by 
net  worth  as  well  as  income  flow?  A  first  step  towards  answering  these 
questions  is  the  construction  of  empirical  proxies  for  economic  well-being 
that  reflect  both  wealth  status  and  current  income.  One  may  recall  the  fairly 
substantial  effects  of  adding  imputed  rent  from  owner-occupied  housing 
(Chapter  9)  and  imputed  capital  gains  (Chapter  11)  to  the  incomes  of  older 
families,  and  one  would  perhaps  expect  a  similar  effect  when  adjustment  is 
made  for  holdings  of  net  worth. 

How  to  combine  a  stock  of  wealth  with  an  annual  flow  of  income,  how¬ 
ever,  is  not  initially  obvious.  One  extreme  approach  would  perhaps  be  sim¬ 
ply  to  add  together  income  and  wealth  holdings  as  an  estimate  of  the  total 
resources  that  a  family  ultimately  has  access  to  at  any  given  time.  Another 
extreme  would  be  to  include  with  other  sources  of  income  simply  the  real¬ 
ized  returns  to  family  wealth  holdings  -  which  has  already  been  done  in  our 
measure  of  family  total  income  -  as  an  estimate  of  the  benefits  that  actually 
accrue  within  a  given  year  from  ownership  of  wealth.  Both  of  these 
approaches  seem  rather  unreasonable,  but  they  do  serve  to  emphasize  the 
rather  important  question  of  what  the  best  accounting  period  is  for  measur¬ 
ing  economic  well-being.  Is  it  a  year,  a  decade,  a  lifetime?  This  question  is 
addressed  in  more  detail  in  the  following  chapter,  but  first  we  shall  consider 
whether  the  benefits  from  net  worth  holdings  are  to  be  attributed  all  at 
once  or  spread  out  over  time.  In  the  first  of  the  limiting  cases  above,  they 
were  to  be  received  all  in  one  year,  while  in  the  second,  they  are  spread 
over  an  infinite  horizon.  The  approach  taken  here  is  the  more  intermediate 
one  of  spreading  them  over  the  remaining  expected  lifetime  of  the  family 
head. 

More  specifically,  we  first  follow  the  approach  suggested  by  Weisbrod  and 
Hansen  (1968)  of  amortizing  net  worth  over  the  expected  lifetime  of  the 
family  head,  so  that  by  the  time  he  can  expect  to  die,  the  family’s  wealth 
would  be  exhausted.  Details  of  the  procedure  are  presented  in  the  following 
seetion  along  with  empirical  results.  The  original  Weisbrod-Hansen  work 
was  based  on  aggregate  distributions  without  the  availability  of  family  micro 
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data.  A  subsequent  study  by  Taussig  (1973),  however,  did  apply  the  proce¬ 
dure  to  family  micro  data  for  the  United  States  and  found  that  it  resulted  in 
rather  smaller  and  mixed  effects  depending  on  the  summary  measure  of 
inequality  used.  Moon  (1977)  looked  at  similar  questions  as  part  of  a  more 
extensive  analysis  of  economic  status  of  the  aged.  Wolfson  (1977b)  used 
Canadian  micro  data  to  repeat  the  Weisbrod-Hansen  analysis  and  found 
fairly  similar  results  to  Taussig  for  Canada.  The  present  chapter  pursues  this 
matter  in  more  detail  by  the  use  of  much  more  disaggregated  inequality 
measures  and  different  adjustment  procedures. 

It  is  always  desirable,  however,  when  there  is  more  than  one  way  to 
make  reasonable  adjustments,  to  consider  several  approaches.  For  that 
reason  this  chapter  also  discusses  an  adjustment  procedure  for  handling  net 
worth  that  is  based  more  closely  on  the  theoretical  discussion  of  Part  One 
and  compares  the  empirical  results  to  those  from  the  more  standard 
Weisbrod-Hansen  approach.  As  it  turns  out,  both  yield  similar  results  and 
for  that  reason,  though  they  are  still  tentative,  they  can  be  held  with  greater 
confidence.  A  brief  summary  of  the  empirical  findings  is  provided  in  the 
conclusion  of  the  chapter. 

WEISBROD-HANSEN  ADJUSTMENT  FOR  NET  WORTH 
The  Weisbrod-Hansen  approach 

As  already  mentioned,  the  Weisbrod-Hansen  procedure  for  adjusting  family 
income  for  net  worth  holdings  entails  amortizing  net  worth  so  that  the 
current  stock  of  wealth  is  just  exhausted  by  the  time  of  the  expected  death 
of  the  family  head,  and  then  adding  this  constant-value  annuity  to  current 
annual  income.  More  specifically,  the  Weisbrod-Hansen  measure  of  income 
is  given  by 

YWH  =  FTI  -  YCAP  +  NW*.^,,, 

where  FTI  —  YCAP  is  family  total  income  net  of  capital  or  investment 
income,^  and  the  last  term  is  the  annual  lifetime  annuity  value  of  the 
household’s  current  net  worth  NW,  where  is  the  value  of  an  A7-year 
annuity  that  has  a  present  value  of  one  dollar.  That  is, 

A,  =  //[I -(IT/-)-''], 


2  Investment  income  is  subtracted  out  before  including  annuity  income  to  avoid  double 
counting. 
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where  r  is  the  market  rate  of  interest  and  n  is  the  number  of  years  of  life 
expectancy  of  the  family  head.  Taking  the  present  value  at  a  discount  rate 
of  r  of  the  A7-year  annuity  will  simply  yield  the  original  stock  of  net 

worth  NW.  The  annuity  value  of  Weisbrod-Hansen  is  thus  a  function  of 
total  current  net  worth,  life  expectancy  n  and  the  market  rate  of  interest  r. 

Implementation  of  this  procedure  with  the  1974  Survey  of  Consumer 
Finance  micro  data  file  for  Ontario  consists  of:  first,  imputing  a  net  worth 
figure  for  each  family  on  the  SCF  file  (somewhat  analogous  to  what  was 
done  for  asset  holdings  in  the  last  chapter);  second,  imputing  a  life  expec¬ 
tancy  value  for  each  family  head  on  the  tape;  and  third,  computing  the 
formula  for  ywh  for  each  family.  Since  detailed  cross-tabulations  of  net 
worth  data  were  available  to  the  authors  only  for  families  of  two  or  more, 
the  present  analysis  is  again  restricted  to  this  group. ^ 

The  net  worth  data  used  in  the  analysis  come  from  the  1970  Survey  of 
Incomes,  Assets,  and  Indebtedness  of  Statistics  Canada  and  are  discussed  in 
some  detail  in  Chapter  8  above. ^  A  full  description  of  the  imputation  proce¬ 
dure  for  net  worth  is  provided  in  Appendix  H;  it  has  three  steps:  estimation 
of  a  net  worth  equation  as  a  function  of  age  and  family  income  from  the 
1970  net  worth  cross-tabulations;  use  of  this  equation  to  provide  an  esti¬ 
mate  of  net  worth  holdings  for  each  family  on  the  1973  SCF  tape;  and 
inflation  of  the  resulting  adjusted  estimates  up  to  1973  values. 

Life  expectancy  figures  are  imputed  for  each  family  on  the  1973  SCF 
Ontario  file  based  on  age-specific  mortality  rates  from  the  Statistics  Canada 
Vital  Statistics  (1975e).  Also,  since  women  have  a  longer  life  expectancy 
than  men,  an  average  was  taken  of  the  two  expectancies. 

For  the  market  rate  of  interest,  r- appearing  in  the  formulas  for  the 
wealth  annuity -two  different  values  were  used,  8  and  12  per  cent,  both 
reflecting  the  recent  high  rates  of  inflation  and  correspondingly  high  rates  of 
interest  in  Canada.  In  the  empirical  results  of  this  chapter,  ‘Index  V  values 
refer  to  calculations  based  on  the  8  per  cent  interest  rate  figure,  and  ‘Index 
2’  refers  to  results  based  on  the  12  per  cent  figure. 

Empirical  results  of  the  Weisbrod-Hansen  approach 

Inequality  results  for  the  Weisbrod-Hansen  annuity  adjustment  procedure 
are  presented  in  Tables  138  and  139.  As  can  be  seen  from  both  tables, 

3  This  is  in  contrast  to  Wolfson  (1977b),  who  looks  at  all  family  units  aggregated  together; 
for  that  reason  his  results  are  not  really  comparable  to  ours. 

4  See  also  the  discussion  in  Chapter  1 1  of  the  difference  in  family  unit  concepts  between 
the  Survey  of  Consumer  Finances  and  the  Survey  of  Incomes,  Assets,  and  Indebtedness. 
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TABLE  138 

Inequality  measures  by  age  of  head  for  Weisbrod-Hansen  Index  1  for  families  of  two  or  more, 
Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.9 

2.2 

2.4 

2.7 

2.1 

1.7 

2.2 

Bottom  quintile 

6.5 

7.3 

7.1 

7.6 

6.1 

5.7 

6.5 

2nd  quintile 

14.9 

14.6 

13.0 

12.9 

12.0 

11.3 

13.1 

3rd  quintile 

19.7 

19.3 

17.0 

16.7 

15.8 

16.0 

18.2 

4th  quintile 

24.7 

24.2 

21.4 

20.7 

19.6 

23.4 

23.8 

Top  quintile 

34.3 

34.5 

41.2 

42.1 

46.5 

43.6 

38.5 

Top  10% 

19.2 

19.0 

27.2 

29.2 

33.0 

27.2 

23.4 

Top  5% 

10.4 

10.3 

19.6 

21.4 

24.9 

15.5 

14.3 

Gini  coefficient 

0.271 

0.270 

0.322 

0.337 

0.390 

0.374 

0.318 

Coef  of  variation 

0.52 

0.51 

1.06 

1.23 

1.33 

0.76 

0.54 

Atkinson  index 

0.2.50 

0.222 

0.231 

0.215 

0.293 

0.326 

0.281 

(6  =  1.55) 


SOURCE:  Based  on  data  for  Ontario  from  the  1973  Consumer  Finance  Micro  Data  Release  Tape 
supplied  by  Statistics  Canada,  and  on  calculations  discussed  in  the  text. 


TABLE  139 

Inequality  measures  by  age  of  head  for  Weisbrod-Hansen  Index  2  for  families  of  two  or  more, 
Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.7 

2.1 

2.4 

2.9 

2.3 

1.7 

1.9 

Bottom  quintile 

6.2 

7.1 

7.1 

8.0 

6.4 

5.6 

5.8 

2nd  quintile 

14.6 

14.3 

13.4 

13.2 

12.3 

11.3 

11.7 

3rd  quintile 

19.7 

19.1 

17.4 

17.2 

16.1 

16.2 

16.3 

4th  quintile 

24.9 

24.3 

21.9 

21.2 

19.9 

23.6 

21.6 

Top  quintile 

34.6 

35.2 

40.4 

40.4 

45.3 

43.4 

44.6 

Top  10% 

19.3 

19.5 

26.8 

27.3 

31.5 

27.0 

30.9 

Top  5% 

10.5 

10.6 

18.6 

19.4 

23.2 

15.5 

22.5 

Gini  coefficient 

0.283 

0.279 

0.327 

0.318 

0.375 

0.374 

0.366 

Coef  of  variation 

0.52 

0.51 

1.01 

1.03 

1.12 

0.74 

1.09 

Atkinson  index 

0.305 

0.231 

0.248 

0.196 

0.275 

0.327 

0.287 

(e  =  1.55) 


SOURCE:  See  source  to  Table  138. 
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summary  inequality  measures  have  generally  increased  as  compared  to  the 
corresponding  figures  for  unadjusted  family  total  income  presented  earlier 
in  Table  132.  The  Gini  coefficients  for  all  age  groups  together,  for  example, 
increase  by  3.9  per  cent  at  the  lower  interest  rate  and  19.6  per  cent  at  the 
higher  one,  and  other  summary  measures  increased  in  the  same  way.  This 
general  increase  in  summary  inequality  is  similar  to  the  earlier  findings  of 
Weisbrod  and  Hansen  (1968),  Taussig  (1973),  and  Wolfson  (1977b).  The 
increases,  however,  are  not  as  great  as  those  found  by  Weisbrod  and 
Hansen  for  aggregate  data,  though  greater  than  found  by  the  other  two 
studies,  which  were  based  on  direct  access  to  data  on  individuals’  wealth, 
although  admittedly  the  interest  rates  used  in  the  current  study  are  higher 
than  in  the  others.  Also,  unlike  Taussig  (1973,  34),  we  find  a  rather  sub¬ 
stantial  difference  in  the  magnitude  of  the  effects  for  different  interest  rates. 

Summary  inequality  also  tends  to  increase  across  age  groups  though 
unevenly.  For  the  youngest  two  age  groups,  where  net  worth  holdings  are 
usually  not  very  large,  inequality  increases  only  mildly,  as  the  higher- 
income  families  generally  also  have  larger  holdings  of  net  worth.  For  the 
middle-aged  groups,  35-64,  where  wealth  holdings  are  greater  and  the 
annuity  period  shorter,  inequality  figures  tend  to  go  up  much  more  substan¬ 
tially  (with  Gini  coefficients  rising  18-25  per  cent),  as  again  the  top  income 
shares  (those  with  the  largest  net  worth)  markedly  increase  while  the 
middle  quintile  shares  fall  and  the  very  bottom  shares  show  some  mixed 
results. 

For  the  oldest  group,  however,  summary  inequality  is  reduced  slightly 
(with  the  Gini  coefficient  declining  by  2.1  per  cent)  as  bottom  and  top 
income  shares  (for  those  living  mainly  on  government  transfers  and  those 
not  yet  retired  respectively)  lose  out  moderately,  and  the  middle  three 
quintiles  gain.  While  this  reduction  in  summary  inequality  for  the  group  65 
and  over  is  fairly  small  and  not  unambiguous  (since  the  corresponding 
Lorenz  curves  cross),  it  is  in  contrast  to  the  earlier  findings  of  Weisbrod- 
Hansen  and  Taussig,  where  Gini  coefficients  increased  for  this  age  group  as 
well. 

For  the  group  as  a  whole,  one  notes  that  the  middle  three  quintiles  lose 
out  compared  to  the  top  portion  of  the  distribution;  and  in  the  case  of  the 
lower  interest  rate  they  also  lose  out  slightly  to  the  bottom  portion.  Tables 
140  and  141  provide  more  detail  on  this  pattern  of  adjustment  for  all  ages 
of  families  together.  The  first,  together  with  Figure  68,  shows  the  cumula¬ 
tive  income  share  for  all  twenty  vigintile  groups  and  for  the  adjusted 
income  series  compared  to  (unadjusted)  family  total  income.  As  can  be 
seen,  the  Lorenz  curve  for  the  lower  rate  of  return  lies  very  close  to  the 
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TABLE  140 

Cumulative  income  shares  for  families  of  two  or  more  for 
Weisbrod-Hansen  annuity  indices,  Ontario  1973 


Vigintile 

Total  income 

W-H  1 

W-H  2 

Eirst 

0.67 

0.69(  +  ) 

0.55(-) 

Second 

2.08 

2.16(  +  ) 

1.86(-) 

Third 

3.98 

4.12(4-) 

3.66(-) 

Fourth 

6.39 

6.50(  +  ) 

5.81(-) 

Fifth 

9.27 

9.26(-) 

8.29(-) 

Sixth 

12.54 

12.37(-) 

11.04(-) 

Seventh 

16.16 

15.82(-) 

14.10(-) 

Eighth 

20.09 

19.59(-) 

17.46(-) 

Ninth 

24.31 

23.67(-) 

21.11(-) 

Tenth 

28.84 

28.09(-) 

25.05(-) 

Eleventh 

33.65 

32.78(-) 

29.28(-) 

Twelfth 

38.77 

37.75(-) 

33.77(-) 

Thirteenth 

44.19 

43.08(-) 

38.61(-) 

Fourteenth 

49.95 

T 

o 

oq 

od 

43.83(-) 

Fifteenth 

56.10 

54.91(-) 

49.40(-) 

Sixteenth 

62.69 

61.50(-) 

55.38(-) 

Seventeenth 

69.79 

68.67(-) 

61.91(-) 

Eighteenth 

77.63 

76.57(-) 

69.12(-) 

Nineteenth 

86.66 

85.72(-) 

77.53(-) 

Twentieth 

100.00 

100.00 

100.00 

NOTE:  Sign  in  parentheses  is  in  relation  to  unadjusted  income  share. 
SOURCE:  See  source  to  Table  138. 


unadjusted  income  curve  and  crosses  it  between  the  fourth  and  fifth  vigin- 
tiles,  so  we  cannot  say  that  there  is  a  uniform  or  unambiguous  increase  in 
inequality.  In  the  case  of  the  higher  rate  of  return,  though,  the  Lorenz 
curve  does  lie  uniformly  outside  that  for  family  total  income,  and  by  a  fairly 
substantial  amount,  so  that  in  this  case  a  rather  substantial  and  uniform 
reduction  in  equality  can  unambiguously  be  said  to  have  occurred. 

Table  141  and  the  accompanying  Figure  69  present  some  further  details 
of  where  the  adjustments  in  inequality  have  occurred  in  the  distribution. 
Average  mean  income  values  are  increased  by  15  and  21  per  cent  from  the 
two  adjustments  from  a  base  mean  income  value  of  about  13200  in  1973. 
For  the  adjustment  with  the  lower  rate  of  interest,  the  bottom  17  per  cent 
or  so  and  top  22  per  cent  have  gained  in  relation  to  the  mean  at  the 
expense  of  the  middle  60  per  cent  or  so.  The  size  of  the  relative  gains  and 
losses  is  comparatively  modest.  For  the  adjustment  based  on  the  higher  rate 
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TABLE  141 

Relative  mean  income  values  for  families  of  two  or  more  for  the 
Weisbrotl-Hansen  annuity  indices,  Ontario  1973 


Vigintile 

Total  income 

W-H  1 

W-H  2 

First 

0.226 

0.240(  +  ) 

0.218(-) 

Second 

0.330 

0.351(-b) 

0.327(-) 

Third 

0.431 

0.436(  +  ) 

0.428(-) 

Fourth 

0.534 

0.517(-) 

T 

ITT 

o 

Fifth 

0.616 

0.587(-) 

0.576(-) 

Sixth 

0.689 

0.656(-) 

0.639(-) 

Seventh 

0.756 

0.723(-) 

0.707(-) 

Eighth 

0.815 

T 

oo 

o 

0.772(-) 

Ninth 

0.875 

0.850{-) 

0.834(-) 

Tenth 

0.935 

0.914(-) 

0.902(-) 

Eleventh 

0.992 

0.964(-) 

0.959(-) 

Twelfth 

1.054 

L028(-) 

L023(-) 

Thirteenth 

1.117 

L105(-) 

L108(-) 

Fourteenth 

1.189 

L183(-) 

L189(  ) 

Fifteenth 

1.273 

L265(-) 

L275(  +  ) 

Sixteenth 

1.362 

L370(  +  ) 

L367(-b) 

Seventeenth 

1.483 

L500(  +  ) 

L507(-b) 

Eighteenth 

1.663 

L671(  +  ) 

L677(-b) 

Nineteenth 

1.971 

2.027(-b) 

2.055(  +  ) 

Mean  value  ($) 

13198 

15190 

16022 

%  Increase  in  mean 

15 

21 

NOTE;  Sign  in  parentheses  is  in  relation  to  unadjusted  relative  mean  income. 
SOURCE:  See  source  to  Table  138. 


of  return,  however,  the  gains  and  losses  are  greater.  In  particular  now  the 
bottom  70  per  cent  of  families  have  lost  in  relation  to  the  mean,  while  the 
top  30  per  cent  or  so  have  gained,  thus  yielding  the  more  conclusive  pat¬ 
tern  of  inequality  change  indicated  by  the  uniform  outward  shift  of  the 
corresponding  Lorenz  curve  in  Figure  69. 

AN  ALTERNATIVE  ADJUSTMENT  FOR  NET  WORTH 

The  Weisbrod-Hansen  net  worth  adjustment  that  has  been  used  in  this 
chapter  is  fairly  straightforward  to  apply  and  has  almost  attained  the  status 
of  convention,  but  is  certainly  not  the  only  way  of  adjusting  the  current 
flow  of  family  income  to  take  account  of  the  stock  of  family  wealth  hold- 
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Figure  68: 

Lorenz  curves  for  families  of  two  or  more  for  Weisbrod-Hansen  annuity 
indices,  Ontario  1973 

Source;  Table  140 

Cumulative  percentage  of  income 


Percentage  of  families 


Figure  69: 

Relative  mean  index  values  for  families  of  two  or  more  for  the  Weisbrod- 
Hansen  annuity  index  2,  Ontario  1973 


Source:  Table  141 

Relative  mean  income 
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ings.  Certainly  the  procedure  has  been  criticized  on  the  grounds  that  it 
ignores  the  earnings  and  savings  expectations  of  younger  families,  or  the 
sacrifices  incurred  by  older  families  in  accumulating  their  present  wealth 
(Projector  and  Weiss  1969).  It  also  associates  a  shorter  life  expectancy  with 
a  higher  annuity  value  and  a  higher  value  for  annuity-adjusted  family 
income.  These  problems  arise  largely  because  the  procedure  is  a  mechanical 
rule  for  translating  a  stock  at  any  given  time  into  a  flow  over  an  expected 
time  horizon.  It  does  not  reflect  personal  tastes,  or  represent  the  outcome 
of  any  choice  or  optimizing  behaviour  by  the  family.  Therefore  we  are  pro¬ 
posing  a  different  adjustment  procedure  that  is  more  strongly  grounded  in 
the  life  cycle  theoretical  framework  of  Part  One  and  that  attempts  better  to 
reflect  simple  optimal  choice  behaviour  over  time  and  to  provide  some 
check  of  the  robustness  of  the  empirical  findings  of  the  Weisbrod-Hansen 
procedure. 

The  utility-equivalent  annuity  approach 

The  framework  of  the  alternative  approach  is  a  simple  life-cycle  model  of 
optimal  accumulation  behaviour  as  discussed  in  Chapter  2.  The  approach 
thus  attempts  to  move  towards  integrating  empirical  adjustment  procedures 
with  the  newly  developing  body  of  theory  of  life-cycle  family  activity.  It 
follows  from  the  work  of  Nordhaus  (1973)  and  applies  his  concept  of  a 
utility-equivalent  annuity  stream  to  the  Ontario  micro  data  file  under  study. 
It  also  allows  us  to  interpret  the  rather  mechanical  Weisbrod-Hansen  proce¬ 
dure  in  this  more  general  behaviour  framework. 

While  based  on  some  fairly  technical  theory,  the  utility-equivalent 
annuity  (uea)  approach  can  be  explained  simply  in  the  two-period  case 
with  the  aid  of  a  simple  Fisherian  indifference  curve  diagram.  Algebraic 
details  of  the  more  general  multi-period  case  are  presented  in  Appendix  I. 
Figure  70  shows  a  consumer  facing  a  two-period  decision  over  allocation  of 
consumption  between  this  year  (‘Year  F)  and  next.  He  has  a  current 
wealth  stock  of  W  which,  if  unconsumed,  could  grow  next  year  to  a  value 
of  Wi\  +  r),  where  r  is  the  presumed  market  rate  of  interest.  Thus  his 
budget  line  of  consumption  opportunities  over  the  two  years  is  the  straight 
line  from  W  on  the  horizontal  axis  to  the  value  W(\  -I-  r)  on  the  vertical 
axis.  The  consumer  is  assumed  to  value  both  current  and  future  consump¬ 
tion  and  thus  has  a  set  of  indifference  curves  representing  his  preferences 
over  various  combinations  of  current  and  future  consumption  bundles.  One 
such  curve  is  drawn  in  as  I.  The  consumer  who  maximizes  his  utility  over 
the  two  periods  subject  to  his  intertemporal  budget  constraint  will  choose 
an  optimal  consumption  combination  such  as  at  point  A  (with  correspond- 
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Figure  70; 

Illustration  of  utility-equivalent  annuity  income 


Values  in  year  2 


ing  consumption  Ci*  the  current  period  and  C2*  the  second  period)  where 
he  attains  the  highest  indifference  curve  possible  while  still  remaining 
within  the  consumption  possibilities  made  available  to  him  by  the  market 
and  his  current  net  worth  resources. 

In  the  case  illustrated  in  Figure  70,  Cf  exceeds  C\*  as  the  consumer  is 
willing  to  forego  some  current  consumption  to  obtain  greater  future  con¬ 
sumption.  However,  a  constant  value  annuity  stream  that  leaves  the  con¬ 
sumer  just  as  well  off  as  at  point  A  is  given  by  point  B,  where  the  same 
indifference  curve  through  A  cuts  a  45°  line  from  the  origin.  Since  we  are 
interested  in  a  constant  annuity  value  as  an  indicator  of  economic  well¬ 
being,  the  annuity  value  corresponding  to  point  B,  or  what  will  henceforth 
be  called  the  utility-equivalent  annuity  income  figure  Y\**  =  Y2**  =  F**, 
would  appear  to  be  a  reasonable  choice.  Note  that  again  a  current  stock  of 
wealth  W  has  been  translated  into  a  constant  or  single-valued  income 
annuity  stream  Y**  in  a  way  that  reflects  not  only  market  conditions  and 
current  resources  (as  indicated  by  the  budget  constraint),  but  also  con¬ 
sumer  tastes  and  preferences  (as  indicated  by  the  indifference  curves).  In 
contrast,  the  Weisbrod-Hansen  annuity  value  represented  by  point  E  in  the 
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TABLE  142 

Inequality  measures  by  age  of  head  for  utility-equivalent  annuity  Index  1  for  families  of 
two  or  more,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.7 

2.2 

2.4 

2.7 

2.2 

1.7 

2.1 

Bottom  quintile 

6.2 

7.2 

7.2 

7.7 

6.1 

5.7 

6.4 

2nd  quintile 

14.6 

14.3 

13.4 

13.0 

12.0 

11.3 

13.0 

3rd  quintile 

19.7 

19.1 

17.3 

16.9 

15.7 

16.0 

18.1 

4th  quintile 

24.9 

24.2 

21.9 

20.9 

19.5 

23.5 

23.8 

Top  quintile 

34.6 

35.2 

40.2 

41.5 

46.8 

43.5 

38.8 

Top  10% 

19.3 

19.5 

26.7 

28.3 

33.4 

27.1 

23.6 

Top  5% 

10.5 

10.7 

18.5 

20.4 

25.7 

15.4 

14.5 

Gini  coefficient 

0.283 

0.278 

0.320 

0.330 

0.393 

0.374 

0.321 

Coef  of  variation 

0.52 

0.52 

1.03 

1.16 

1.27 

0.75 

0.54 

Atkinson  index 

0.294 

0.224 

0.230 

0.214 

0.292 

0.339 

0.287 

(e  =  1.55) 


SOURCE;  See  source  to  Table  138. 


TABLE  143 

Inequality  measures  by  age  of  head  for  utility-equivalent  annuity  Index  2  for  families  of 
two  or  more,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

1.6 

2.2 

2.4 

3.0 

2.4 

1.5 

1.7 

Bottom  quintile 

5.9 

7.1 

7.1 

8.2 

6.4 

5.4 

5.5 

2nd  quintile 

14.2 

14.2 

13.4 

13.3 

12.2 

11.3 

11.3 

3rd  quintile 

19.5 

18.8 

17.2 

17.5 

15.9 

16.4 

16.3 

4th  quintile 

24.7 

24.1 

21.9 

21.2 

19.7 

23.8 

22.1 

Top  quintile 

35.7 

35.9 

40.5 

39.9 

45.7 

43.0 

44.9 

Top  10% 

20.4 

20.9 

27.0 

26.7 

32.4 

26.7 

30.6 

Top  5% 

11.3 

11.4 

18.7 

18.7 

24.4 

15.3 

22.0 

Gini  coefficient 

0.291 

0.285 

0.327 

0.311 

0.378 

0.373 

0.373 

Coef  of  variation 

0.54 

0.53 

1.03 

0.98 

1.15 

0.74 

1.13 

Atkinson  index 

0.384 

0.270 

0.253 

0.171 

0.276 

0.364 

0.298 

(e  =  1.55) 


SOURCE;  See  source  to  Table  138. 
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diagram  (where  the  45°  line  cuts  the  budget  constraint)  reflects  only  cur¬ 
rent  resources  and  market  conditions,  and  does  not  incorporate  family 
tastes  at  all. 

Thus  the  utility-equivalent  annuity  procedure  entails  the  replacement  of 
T*  =  in  the  formula  for  annuity-adjusted  family  income  by  Y** 

with  the  result  that  now  we  have  the  adjusted  income  series 

YUE  =  FTl  —  YCAP  +  Y** . 

The  technical  details  of  this  procedure  are  presented  in  Appendix  I.  The 
computations  are  rather  more  complicated  than  in  the  Weisbrod-Hansen 
case,  for  they  now  include  parameter  values  reflecting  consumers’  tastes 
that  influence  the  curvature  and  position  of  the  appropriate  indifference 
curves.  Essentially  what  has  been  done  is  to  characterize  tastes  by  a  con¬ 
stant  elasticity  of  marginal  utility  consumption  function  and  provide  esti¬ 
mates  where  possible  of  the  corresponding  parameters.  The  resulting 
income-adjusted  inequality  estimates  are  presented  in  the  next  section. 

Empirical  results  with  the  alternative  approach 

Tables  142  and  143  present  the  inequality  results  of  the  utility-equivalent 
wealth  annuity  adjustment  procedure  corresponding  to  assumed  rates  of 
interest  of  8  and  12  per  cent  respectively.  Again  the  general  result  is  an 
increase  in  inequality,  this  time  by  4.9  and  21.9  per  cent  in  the  Gini 
coefficients  for  the  group  as  a  whole,  a  somewhat  stronger  effect  than  for 
the  Weisbrod-Hansen  adjustment.  Again  the  pattern  of  changes  differs 
across  age  groups  with  relatively  weaker  inequality  adjustment  at  the 
younger  end,  much  stronger  inequality  increases  among  the  groups  aged 
35-64,  and  a  slight  (though  ambiguous)  reduction  in  summary  inequality 
for  the  oldest  age  group  65  and  over.  And  again  the  changes  occurring  at 
the  higher  rate  of  return  are  generally  greater. 

The  general  similarity  between  the  summary  empirical  results  here  and 
those  reported  for  the  Weisbrod-Hansen  procedure  is  not  simply  fortuitous, 
but  has  been  built  into  the  former  procedure  by  the  assumption  that  tastes 
are  the  same  across  the  population.  Since  all  families  are  assumed  to  have 
the  same  utility  function  (which  for  simplicity  has  been  assumed  to  be 
homothetic)  the  ratio  of  Y**/Y*  in  Figure  70  will  be  constant  within  a 
given  age  group  although  not  between  age  groups  because  of  differing  life 
expectancies.  Therefore,  in  the  present  experiments,  the  Weisbrod-Hansen 
annuity  figures  for  Y*  =  have  essentially  been  inflated  by  the  con¬ 

stant  proportion  Y**/Y*  within  age  groups  before  adding  them  to  family 
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TABLE  144 

Cumulative  income  shares  for  families  of  two  or  more  for  the  utility-equivalent 
annuityindices,  Ontario  1973 


Vigintile 

Total  income 

UEA  1 

UEA  2 

First 

0.67 

0.68(  +  ) 

o 

T 

Second 

2.08 

2.13(  +  ) 

1.72(-) 

Third 

3.98 

4.08(  +  ) 

3.42(-) 

Fourth 

6.39 

6.45(  +  ) 

5.47(-) 

Fifth 

9.27 

9.18(-) 

bo 

T 

Sixth 

12.54 

12.25(-) 

10.48(-) 

Seventh 

16.16 

15.67(-) 

13.46(-) 

Eighth 

20.09 

19.41(-) 

16.79(-) 

Ninth 

24.31 

23.47(-) 

20.41(-) 

Tenth 

28.84 

27.87(-) 

24.32(-) 

Eleventh 

33.65 

32.54(-) 

28.52(-) 

Twelfth 

38.77 

37.50(-) 

33.04(-) 

Thirteenth 

44.19 

42.80(-) 

37.94(-) 

Fourteenth 

49.95 

48.52(-) 

43.27(-) 

Fifteenth 

56.10 

54.64(-) 

48.99(-) 

Sixteenth 

62.69 

61.25(-) 

55.15(-) 

Seventeenth 

69.79 

68.46(-) 

61.91(-) 

Eighteenth 

77.63 

76.39(-) 

69.39(-) 

Nineteenth 

86.66 

OO 

T 

78.05(-) 

Twentieth 

100.00 

100.00 

100.00 

SOURCE:  See  source  to  Table  138. 


income.  The  resulting  inequality  figures  for  YUE  should  thus  reflect  the 
same  general  patterns  within  age  groups  as  noted  already  for  YWEI.^ 

Looking  at  the  results  for  all  age  groups  together  in  greater  detail  in 
Tables  144  and  145,  one  notes  that  while  details  may  differ  somewhat  from 
the  results  for  the  Weisbrod-Hansen  procedure,  the  principal  findings  still 
hold  true.  At  the  lower  rate  of  interest,  the  middle  60  per  cent  of  families 
lose  out  in  relation  to  the  bottom  17  per  cent  and  top  23  per  cent,  so  that  a 
slight  but  not  completely  uniform  increase  in  inequality  can  be  said  to  have 
occurred.  At  the  higher  rate  of  interest,  however,  the  bottom  67  per  cent  or 
so  tend  to  lose  out  relative  to  the  more  marked  gains  of  the  upper  third  of 
the  distribution,  with  the  result  that  the  Lorenz  curve  is  moved  out  uni- 


5  They  will  not  however  be  exactly  the  same  because  Y*  and  Y**  are  added  to  total  family 
income  net  of  investment  returns  fti  —  ycap,  which  are  clearly  not  distributed  propor¬ 
tionally  across  members  of  a  given  age  group. 
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TABLE  145 

Relative  mean  income  values  for  families  of  two  or  more  for  the 
utility-equivalent  annuity  indices,  Ontario  1973 


Vigintile 

Total  income 

UFA  1 

UEA  2 

Eirst 

0.226 

0.239(  +  ) 

0.217(-) 

Second 

0.330 

0.345(  +  ) 

0.328(-) 

Third 

0.431 

0.434(  +  ) 

0.409(-) 

Fourth 

0.534 

0.512(-) 

0.482(-) 

Fifth 

0.616 

0.581(-) 

p 

T 

Sixth 

0.689 

T 

o 

o 

0.608(-) 

Seventh 

0.756 

0.718(-) 

0.691(-) 

Eighth 

0.815 

0.778(-) 

p 

oo 

T 

Ninth 

0.875 

0.845(-) 

0.818(-) 

Tenth 

0.935 

0.908(-) 

0.883(-) 

Eleventh 

0.992 

0.961(-) 

0.947(-) 

Twelfth 

1.054 

1.022(-) 

1.020(-) 

Thirteenth 

1.117 

1.103(-) 

1.115(-) 

Fourteenth 

1.189 

1.184(-) 

1.204(  +  ) 

Fifteenth 

1.273 

1.272(-) 

1.289(  +  ) 

Sixteenth 

1.362 

1.376(  +  ) 

1.393(-b) 

Seventeenth 

1.483 

1.510(  +  ) 

1.549(  +  ) 

Eighteenth 

1.663 

1.669(  +  ) 

1.715(  +  ) 

Nineteenth 

1.971 

2.021(-b) 

2.085(  +  ) 

Mean  value  ($) 

13198 

15438 

17  204 

%  Increase  in  mean 

17 

30 

SOURCE:  See  source  to  Table  138. 


formly  and  a  fairly  large  increase  in  inequality  can  be  said  to  have  occurred. 
In  summary  then,  inequality  figures  that  are  based  only  on  family  income 
and  do  not  take  account  of  family  wealth  holdings  as  well  may  tend  to 
underestimate  markedly  the  relative  inequality  of  the  distribution  of  eco¬ 
nomic  well-being  across  the  population. 

SUMMARY 

This  chapter  has  considered  two  different  adjustments  to  family  income 
figures  in  order  to  reflect  better  the  economic  well-being  of  families.  The 
adjustments  recognize  family  holdings  of  net  worth  and  the  potential  con¬ 
sumption  this  provided.  Two  sets  of  adjustments  were  performed:  one,  the 
conventional  Weisbrod-Hansen  wealth  annuity  procedure;  the  other,  a 
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methodological  application  of  the  utility-equivalent  annuity  income  con¬ 
cept.  Three  series  of  findings  were  obtained. 

First,  for  the  Weisbrod-Hansen  adjustment,  inequality  generally  in¬ 
creased  (Gini  coefficients  for  all  age  groups  together  rose  by  3.9  and  19.6 
per  cent  depending  on  interest  rate  assumptions)  because  non-aged  higher- 
income  groups  tend  to  have  higher  wealth  holdings  as  well.  This  general 
pattern,  however,  did  not  occur  evenly  across  age  groups:  the  groups  under 
35  experienced  relatively  little  change  in  inequality,  groups  35-64  experi¬ 
enced  a  rather  substantial  increase  in  inequality,  and  the  oldest  group,  aged 
65  and  over,  had  a  slight  reduction  in  summary  inequality. 

Secondly,  for  the  utility-equivalent  annuity  adjustment,  the  findings  are 
quite  similar  to  those  for  Weisbrod-Hansen  adjustment,  but  of  a  slightly 
stronger  effect.  Again,  the  middle  and  sometimes  lower  portions  of  the 
over-all  distribution  lose  out  in  relation  to  the  top  portions,  where  net 
worth  holdings  are  most  substantial. 

Thirdly,  in  general,  it  appears  that  the  inequality  effects  of  adjustments  to 
family  income  for  family  net  worth  holdings  can  be  quite  important  in  com¬ 
parison  to  a  number  of  other  adjustments  considered  so  far  in  this  study. 
However,  they  may  differ  substantially  in  magnitude  according  to  the 
underlying  interest  rate  assumptions  of  the  adjustment.  They  can  also  con¬ 
stitute  fairly  complex  patterns  of  change  that  can  be  adequately  captured 
only  in  a  fairly  detailed  and  disaggregative  analysis. 


13 

Toward  adjustment  for  net  social 
security  benefits:  illustration  with  the 
Canada  Pension  Plan 


introduction' 

Family  economic  well-being  can  obviously  be  affected  by  the  public  sector 
as  well  as  the  private  sector  of  the  economy.  So  far,  though,  the  adjust¬ 
ments  we  have  made  to  family  income  figures  in  order  to  provide  an 
improved  index  of  economic  well-being  have  concentrated  almost  entirely 
on  various  privately  held  resources.  However,  publicly  provided  resources 
such  as  social  security  and  health  insurance  can  also  affect  the  economic 
well-being  of  families,  and  a  disregard  for  this  form  of  resources,  or  what 
may  be  called  social  security  wealth,  might  be  expected  to  bias  inferences 
based  solely  on  conventional  income  and  private  wealth  figures  in  the  direc¬ 
tion  of  greater  inequality  than  if  public  schemes  were  also  accounted  for 
(Feldstein  1974a).  Such  government  programs  would  include  Unemploy¬ 
ment  Insurance,  Old  Age  Security,  Family  and  Youth  Allowances,  and 
Guaranteed  Income  Supplement,  as  well  as  various  other  compensation 
and  assistance  schemes;  and  they  represent  a  fairly  large  and  growing  pro¬ 
portion  of  the  economy’s  product  (Cloutier  1978).  For  that  reason,  there 
appears  to  be  a  need  for  extensive  study  of  the  various  effects  of  these 
schemes  on  the  economy. 

Such  social  security  programs  can  have  a  number  of  important  effects  on 
the  private  sector  of  the  economy.  On  the  one  hand,  they  may  have  macro- 
economic  or  aggregate  effects  by  possibly  reducing  household  savings  and 
labour  supplied  to  the  market  (Feldstein  1974b).  On  the  other  hand,  they 
may  also  have  distributional  or  disaggregative  effects  by  providing  net  trans¬ 
fers  of  resources  unevenly  across  families  in  the  population.  The  present 

I  Portions  of  the  discussion  in  this  chapter  follow  the  work  of  Gregoire  (1976). 


304  Distribution  of  income  and  wealth  in  Ontario 


study,  because  of  its  subject,  addresses  only  the  second  of  these  two 
problems. 

Within  the  distributional  area,  however,  much  of  the  theoretical  analysis 
of  household  factor  supplies  (reviewed  in  Chapter  2)  is  rather  long  run  in 
nature,  based  as  it  is  on  individual  and  family  life  cycle  considerations. 
Most  empirical  work  on  distribution  in  this  country,  though,  has  been  car¬ 
ried  out  in  a  rather  short-run  temporal  framework  based  on  annual  income 
and  wealth  data  collected  from  the  census  or  from  various  Statistics  Canada 
surveys.  The  study  by  Cloutier  (1978),  for  example,  views  the  distribution 
of  social  security  benefits  and  costs  in  a  one-year  framework.  The  present 
study,  however,  seeks  to  take  a  step  towards  integrating  the  two  streams  of 
analysis  and  views  social  security  distributional  effects  in  an  intertemporal 
life  cycle  framework.  Indeed,  one  of  the  objectives  of  this  chapter  is  to 
point  out  some  of  the  intertemporal  considerations  involved  in  evaluating 
economic  well-being  even  within  a  cross-section  at  one  point  in  time.  In  the 
last  chapter  the  time  dimension  played  an  important  role  in  reducing  wealth 
holdings  at  different  stages  of  the  life  cycle  to  comparable  annuity  streams. 
In  this  chapter,  taxes  and  social  security  benefits,  which  do  not  usually 
occur  equally  over  the  life  cycle  or  between  cohorts  also  occur  over  time 
and  are  also  viewed  intertemporally  in  comparable  fashion. 

The  present  analysis  should  be  distinguished  from  the  broad  government 
tax-expenditure  analyses  of  Gillespie  (1976),  Dodge  (1975),  Maslove 
(1972),  and  Reynolds  and  Smolensky  (1977).  Our  study  is  much  narrower 
in  scope,  concentrating  on  fewer  tax-expenditure  problems;  it  is  based  on 
an  explicit  earnings  life-cycle  framework  and  is  not  concerned  with  how 
aggregate  distributional  effects  may  have  changed  over  a  period  of  time. 
Indeed  our  analysis  is  much  more  illustrative  than  comprehensive,  for  the 
present  analysis  concentrates  on  only  one  particular  (albeit  important) 
social  security  program,  and  is  meant  to  indicate  some  of  the  fairly  complex 
work  that  is  necessary  in  an  examination  of  the  detailed  distributive  aspects 
of  even  a  single  major  social  security  program  when  viewed  in  a  life  cycle 
theoretical  framework.  Clearly,  the  analytical  approach  described  here  could 
be  usefully  applied  to  other  programs  as  well,  such  as  public  health  schemes 
and  Old  Age  Security.  Hence  the  following  analysis  of  some  of  the  distribu¬ 
tional  patterns  associated  with  the  Canada  Pension  Plan  is  meant  to  serve 
not  as  the  final  word,  but  only  as  a  step  towards  more  extensive  distribu¬ 
tional  analysis  of  a  range  of  government  social  security  programs. 

We  have  chosen  the  Canada  Pension  Plan  for  distributional  analysis  in 
this  chapter  for  several  reasons.  One  is  the  current  general  interest  in  the 
Plan  arising  from  the  fact  that  under  the  current  combination  of  benefit 
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levels,  financing  arrangements,  and  age  structure  of  the  population,  the 
accumulated  fund  for  the  Plan  is  expected  to  be  rapidly  depleted  in  future 
with  the  result  that  future  cohorts  may  have  to  be  taxed  more  heavily  to 
provide  retirement  benefits  now  promised  by  the  Plan.  The  government 
has  many  options  that  can  be  considered  to  deal  with  this;  and  in  order  to 
understand  the  distributional  implications  of  any  of  these,  a  first  step  is  to 
obtain  some  information  about  the  effects  of  the  current  plan. 

Secondly,  among  the  above-mentioned  social  security  programs,  the 
Canada  Pension  Plan  raises  most  forcefully  several  intertemporal  issues 
that  are  of  some  importance  in  distributional  analysis.  One  is  the  time  hori¬ 
zon  over  which  economic  well  being  should  be  measured.  Another  is  the 
theoretical  framework  on  which  the  analysis  is  based.  While  some  social 
security  programs  such  as  unemployment  insurance  may  be  viewed  simply 
as  insurance  schemes  with  a  relatively  unimportant  time  dimension  to  tax 
payments  and  receipts,  a  program  such  as  the  CPP  has  a  critical  time  dimen¬ 
sion  that  should  be  recognized  in  analysing  its  distributional  effects.  In  the 
last  chapter  such  considerations  motivated  an  adjustment  procedure  in 
which  consumption  opportunities  from  current  wealth  holdings  were  spread 
over  the  remaining  expected  lifetimes  of  workers.  In  the  present  chapter  we 
extend  the  life-cycle  approach  further  by  analysing  expected  earnings 
profiles  over  the  entire  working  life  of  adults  in  the  population.  We  have 
developed  a  crude  earnings  simulation  model  that  permits  an  inquiry  into 
the  redistribution  of  resources  between  different  income  classes,  cohorts, 
and  families  with  different  characteristics.  This  approach  thus  recognizes 
the  need  to  incorporate  not  only  the  net  worth  accumulation  of  older  fami¬ 
lies  but  also  the  earnings  potential  of  young  workers  as  factors  affecting 
long-run  economic  well-being.  We  have  not  attempted  to  combine  both  in 
a  simultaneous  empirical  analysis  of  life-cycle  well-being,  but  the  present 
work  should  point  out  the  direction  of  framework  for  future  empirical 
analysis. 

Thirdly,  the  Canada  Pension  Plan  is  an  interesting  subject  for  analysis 
because  of  the  various  forms  of  redistribution  associated  with  it:  life-cycle 
or  intra-cohort  redistribution  of  resources  across  time  from  the  working 
years  to  the  retirement  years  of  individuals;  current  or  immediate  redistri¬ 
bution  across  age  groups  in  the  population  from  younger  workers  who  are 
being  taxed  to  pay  into  the  scheme  to  retired  members  who  are  receiving 
benefits  from  the  scheme;  and  inter-cohort  redistribution  of  resources  to 
the  older  segment  of  the  population  from  the  young  and  future  generations. 
These  are  three  forms  of  redistribution  that  are  present  in  differing  combi¬ 
nations  in  various  government  programs  of  social  security  and  health  insur- 
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ance.  An  examination  of  the  Canada  Pension  Plan  is  thus  a  useful  means  of 
highlighting  these  different  transfer  mechanisms. 

DESCRIPTION  OF  THE  CANADA  PENSION  PLAN 

The  Canada  Pension  Plan  was  introduced  in  1966  and  came  fully  into  effect 
after  a  ten-year  transitional  period,  in  1976.  The  CPP  is  a  contributory  social 
insurance  program  designed  to  provide  a  basic  level  of  support  during 
retirement  and  a  basic  level  of  protection  against  the  contingencies  of  dis¬ 
ability  and  death  by  means  of  a  graduated  pension  related  to  the  level  of 
lifetime  earnings. 

Since  January  1966,  participation  in  the  Plan  has  been  compulsory  for  all 
members  of  the  labour  force  between  the  ages  of  18  and  70.  Employers  and 
employees  each  contribute  at  the  rate  of  1.8  per  cent  of  annual  earnings 
between  the  year’s  basic  exemption  ($600  in  1973)  and  the  year’s  maxi¬ 
mum  pensionable  earnings  ($5600  in  1973).  Eligible  earnings  include  wage 
and  salary  income  and  income  from  self-employment.  Self-employed  per¬ 
sons  contribute  at  the  rate  of  3.6  per  cent.  Thus  the  maximum  contribu¬ 
tions  in  1973  were  applied  to  earnings  totalling  $5000  a  year.  The  effect  of 
the  exemption  is  that  people  with  low  incomes  make  relatively  smaller  con¬ 
tributions  for  each  dollar  of  pension  benefits  to  which  they  will  be  entitled 
than  do  people  with  higher  incomes.  The  exemption  at  the  lower  end  of  the 
earnings  scale  and  the  non-taxation  of  any  earnings  beyond  the  maximum 
insurable  level  thus  render  the  effective  average  contributory  tax  rate  pro¬ 
gressive  up  to  the  level  of  the  maximum  earnings  cut-off  and  then  regres¬ 
sive  beyond  that. 

The  ceiling  for  pensionable  earnings  under  the  Canada  Pension  Plan  is 
scheduled  to  increase  annually  by  12.5  per  cent  until  it  equals  the  average 
Industrial  Composite  wage  and  salary  level  (under  an  assumption  of  say,  a 
7  per  cent  annual  increase  in  this  level,  maximum  pensionable  earnings  and 
average  industrial  wages  would  meet  in  1983).  Thereafter,  maximum  pen¬ 
sionable  earnings  are  scheduled  to  increase  in  tandem  with  the  average 
industrial  wage  in  Canada.  Since  1975,  the  year’s  basic  exemption  has  been 
set  at  approximately  10  per  cent  of  maximum  pensionable  earnings. 

The  Canada  Pension  Plan  provides  three  main  types  of  benefits:  retire¬ 
ment  pensions,  survivors’  benefits  (i.e.,  pensions  for  surviving  spouses, 
orphans’  benefits,  and  lump-sum  death  benefits),  and  disability  benefits 
(i.e.,  pensions  for  disabled  contributors,  and  benefits  for  their  dependent 
children).  The  first  retirement  pensions  became  payable  in  1967,  and  the 
other  benefits  slightly  later.  As  the  largest  component  of  benefits  by  far  is 
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for  retirement  purposes  and  since  the  focus  of  our  analysis  is  the  retirement 
aspects  of  the  Plan,  we  shall  restrict  our  attention  to  retirement  pension 
benefits  under  the  Plan. 

Retirement  pensions  are  payable  under  the  Plan  to  contributors  who 
apply  when  they  reach  65  years  of  age.  The  contributor’s  pension  differs 
during  the  transitional  and  full-benefits  period.  During  the  first  ten  years  of 
the  Plan  (1966-1975),  less  than  full  benefits  were  paid  to  contributors  who 
retired  during  that  period  because  of  their  relatively  short  contribution 
period.  For  each  year  of  contribution  during  the  transition  period,  benefits 
were  increased  by  one-tenth  of  full  benefits.  That  is,  a  contributor  who 
retired  in  1967  was  allowed  only  one-tenth  of  full  benefits;  in  1968,  two- 
tenths;  and  so  on  until  full  benefits  were  paid  in  1976. 

The  actual  retirement  pension  benefit  formula  deserves  to  be  examined 
in  som.e  detail.  The  retirement  pension  is  a  basic  monthly  amount  equal  to 
25  per  cent  of  average  adjusted  monthly  pensionable  earnings  over  the  con¬ 
tribution  period  of  the  Plan.  The  adjustment  of  monthly  earnings  involves 
calculating  the  ratio  of  each  year’s  earnings  to  the  year’s  maximum  pen¬ 
sionable  earnings  for  the  year  of  retirement  and  the  two  preceding  years. ^ 
The  purpose  of  the  adjustment  is  to  express  lifetime  or  career  earnings  of 
an  individual  in  terms  of  current  earnings  levels  in  the  economy  at  time  of 
retirement.  CPP  pension  benefits  are  then  indexed  for  inflation  to  rise  annu¬ 
ally  with  the  consumer  price  index. 

Before  turning  to  the  computer  simulation  model  incorporating  these  fea¬ 
tures  of  the  Canada  Pension  Plan,  we  shall  discuss  briefly  some  of  the 
distributional  patterns  associated  with  the  Plan  and  some  methodological 
issues  that  arise  when  one  is  trying  to  identify  these  patterns. 

TYPES  OF  REDISTRIBUTION  BUILT  INTO  THE  CPP 

The  redistribution  of  resources  resulting  from  social  insurance  schemes 
such  as  the  Canada  Pension  Plan  can  take  many  forms;  the  various  equity 
considerations  have  been  examined  in  some  detail  by  Leimer  et  al.  (1978). 
I  shall  discuss  current  redistribution,  life-cycle  redistribution,  and  inter¬ 
cohort  redistribution. 

At  any  one  time,  a  social  security  pension  scheme  redistributes  resources 
from  those  who  are  working  and  earning  income  to  those  who  are  elderly 
and  retired.  In  fact,  Asimakopulos  and  Weldon  (1968)  argue  that  the  analy- 

2  Actually,  there  is  some  flexibility  in  calculating  the  average  of  the  earnings  ratios  if  one 
contributes  for  more  than  ten  years  or  works  beyond  age  65. 
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sis  of  government  pensions  has  little  to  do  with  the  long  run:  ‘Government 
pension  plans  are  attempts  not  to  determine  the  specific  level  of  future 
income  for  any  group,  but  to  redistribute  present  income  and  provide  rules 
intended  to  influence  in  a  conditional  way  how  later  governments  redistri¬ 
bute  income.’  This  view  considers  public  pensions  largely  as  a  transfer  pro¬ 
gram  for  the  aged  that  is  financed  by  a  payroll  tax  levied  on  the  young;  it  is 
the  perspective  of  a  recent  empirical  study  by  Cloutier  (1978). 

Brittain  (1972b,  83)  and  Asimakopulos  and  Weldon  (1968)  argue  that 
contributions  and  benefits  need  not  necessarily  be  related  on  an  individual 
basis  since  there  is  no  contractual  obligation  on  the  part  of  the  present 
government  to  maintain  benefits  and  contributions  at  their  present  level  in 
future.  They  also  stress  the  government’s  power  of  taxation  and  borrowing, 
which  frees  the  CPP  from  the  need  to  be  ‘actuarially  sound.’  The  Canada 
Pension  Plan  is  thus  quite  different  in  nature  from  a  private  pension  or  life 
insurance  plan. 

A  second  point  of  view  on  income  redistribution  through  old-age  insur¬ 
ance  schemes,  which  is  represented  by  Deran  (1966),  Prest  (1970),  Atkin¬ 
son  (1970b),  and  Castellino  (1971),  for  example,  abandons  the  one-period 
horizon  in  favour  of  an  intertemporal  one  embracing  the  whole  contribu- 
tions-benefits  life  cycle  of  any  individual.  This  is  a  better  approach  for  deal¬ 
ing  with  the  CPP  since  the  benefits  received  are  far  from  contemporary  with 
the  payment  of  the  related  contributions.  This  approach  also  has  the  merit 
that  it  does  not  treat  each  year  of  a  person’s  life  in  isolation,  but  instead 
takes  a  lifetime  view.  The  comparison  between  benefits  and  contributions 
must  thus  take  place  in  an  intertemporal  or  lifetime  context  and  must  incor¬ 
porate  important  time-related  factors  such  as  growth  in  worker  productivity 
and  technical  progress. 

Thirdly,  the  transfer  of  income  from  the  young  to  the  elderly  that  results 
from  social  security  programs  can  also  be  viewed  in  a  dynamic  intercohort 
or  intergenerational  context.  That  is,  one  can  ask  whether  the  support  pro¬ 
vided  by  one  cohort  for  another  differs  through  time  (Browning  1973).  In 
the  case  of  the  Canada  Pension  Plan,  for  example,  benefits  are  related  to 
the  maximum  pensionable  earnings  at  time  of  retirement,  and  thereafter 
are  adjusted  for  price  changes  only.  This  means  that  the  elderly’s  pension 
depends  on  the  level  of  earnings  in  the  economy  at  time  of  retirement  and 
does  not  reflect  any  changes  in  productivity  or  technical  progress  during  his 
retirement.  If  one  considers  two  persons  with  similar  earnings  history  but 
from  different  cohorts,  the  younger  person  is  likely  to  get  a  larger  pension 
than  the  older  one  even  if  they  both  made  similar  contributions.  Another 
type  of  inter-cohort  discrimination  implicit  in  the  CPP  is  the  exclusion  of 
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pre-1967  pensioners,  who  get  nothing  under  the  Plan,  or  the  differential 
benefits  treatment  of  those  who  retire  during  the  transitional  period  1967- 
1976. 

In  this  study,  redistributional  characteristics  of  the  Canada  Pension  Plan 
will  be  analysed  in  an  intertemporal  life-cycle  context.  Attention  will  be 
given  to  the  redistributional  impacts  of  the  cpp  between  cohorts  as  well  as 
across  current  income  groups. 

MEASURING  DISTRIBUTIONAL  CHARACTERISTICS  OF  THE  CPP 

There  are  several  methodological  issues  that  must  be  addressed  before  we 
can  measure  the  extent  of  redistribution  in  a  social  insurance  scheme  such 
as  the  Canada  Pension  Plan.  These  are:  how  to  compare  benefit  and  contri¬ 
bution  streams  relating  to  different  time  periods;  how  to  define  the  distribu¬ 
tional  neutrality  of  a  social  insurance  scheme;  distributional  incidence  of  a 
payroll  tax;  and  distributional  incidence  of  pension  benefits.  Since  the  first 
two  issues  are  closely  related,  they  will  be  dealt  with  together. 

Cost-benefit  comparisons  and  distributional  neutrality 

In  order  to  compare  contributions  and  benefits  relating  to  different  time 
periods,  one  can  calculate  either  the  present  value  of  net  benefits  (i.e., 
benefits  minus  contributions)  at  some  rate  of  interest,  or  the  internal  rate 
of  return  (i.e.,  the  interest  rate  at  which  the  discounted  actuarial  value  of 
contributions  is  just  equal  to  that  of  benefits  received).  What  exactly  is 
meant  by  distributional  neutrality  in  these  two  approaches,  however,  is  not 
clear. 

The  present  value  approach  has  been  used  extensively  in  recent  studies 
on  the  returns  to  social  insurance  schemes.^  The  principal  difficulty  with 
this  approach  is  the  necessity  of  choosing  a  discount  rate  for  contributions 
and  benefits;  and,  as  is  well  known,  different  discount  rates  can  yield  rather 
different  redistributional  inferences. 

In  order  to  avoid  the  problem  of  choosing  a  particular  discount  rate,  one 
may  turn  to  the  internal  rate  of  return  approach  in  which  the  ‘real  yield  on 
net  contributions’  is  determined  endogenously.  But  what  redistributional 
inferences  can  one  draw  from  internal  rate  of  return  results?  In  calculating 
the  internal  rate  of  return  for  selected  income  levels,  Brittain  (1967)  and 
Atkinson  (1970b)  conclude  that  the  higher  rate  of  return  to  low-income 
groups  shows  that  the  pension  programs  they  studied  were  consistent  with 

3  See,  for  example,  Deran  (1966),  Prest  (1970),  and  Pesando  and  Rea  (1977). 
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the  objective  of  redistributing  income  in  favour  of  those  with  low  earnings. 
Presumably  this  argument  also  accepts  the  fact  that  an  equal  rate  of  return 
to  all  groups  would  mean  the  program  is  distributionally  ‘neutral’  in  the 
sense  that  it  does  not  favour  any  income  group.  But  an  example  from 
Browning  (1973)  shows  that  equal  rates  of  return  to  all  groups  does  not 
mean  that  the  program  is  neutral  because  that  is  also  consistent  with  larger 
increases  in  net  worth  for  some  people.  More  generally,  it  is  not  the  rate  of 
return  on  one’s  savings,  but  rather  the  individual’s  wealth  that  determines 
his  command  over  goods  and  services  during  his  lifetime.  The  problem  of 
choosing  a  particular  rate  of  interest  to  discount  contributions  and  benefits 
cannot  be  avoided  since  a  higher  internal  rate  of  return  for  low-income 
groups,  say,  does  not  necessarily  imply  redistribution  in  favour  of  low- 
income  groups. 

For  that  reason  this  study  uses  the  discounted  present  value  approach. 
Many  different  rates  of  interest  have  been  proposed  in  the  literature  for 
discounting  multi-period  streams  of  contributions  and  benefits. In  the  pre¬ 
sent  study  we  use  the  discount  rate  of  6  per  cent  already  employed  in  the 
last  chapter  to  amortize  net  worth  holdings.  The  redistributive  effects  of  a 
program,  however,  can  be  gauged  only  by  reference  to  some  definition  of 
redistributional  neutrality.  Any  such  definition  has  a  certain  degree  of  arbi¬ 
trariness.  Equity  may  refer  to  an  equal  percentage  increase  in  wealth  for  all 
contributors.  Pesando  and  Rea  (1977)  refer  to  programs  as  progressive  if 
the  amount  of  wealth  transferred  falls  with  higher  levels  of  permanent 
income.  In  this  study  the  Canada  Pension  Plan  will  be  referred  to  as  pro¬ 
gressive  if  the  present  value  of  net  benefits  transferred  falls  with  higher 
levels  of  family  income,  and  neutral  if  net  benefits  remain  constant  across 
income  classes. 

Distributional  incidence  of  the  payroll  tax 

The  Canada  Pension  Plan  payroll  tax,  one  may  recall,  consists  of  a  propor¬ 
tional  tax  (levied  in  equal  shares  on  employee  and  employer)  on  covered 
earnings  from  a  low-income  exemption  level  up  to  a  statutory  maximum 
base.  This  renders  the  structure  of  the  payroll  tax  fairly  regressive  since:  it 
does  not  allow  adjustments  (through  personal  deductions)  for  the  personal 
situation  of  the  tax  payer  but  essentially  taxes  the  near  bottom  slices  of 
income;  the  marginal  tax  rate  falls  to  zero  for  earnings  above  the  maximum 
base  ($5600  in  1973)  so  that  the  average  effective  rate  declines  above  this 

4  See,  for  example,  the  suggestions  by  Deran  (1966),  Castellino  (1971),  Pesando  and  Rea 
(1977),  and  Brittain  (1967). 
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earnings  level;  and  the  payroll  tax  applies  only  to  wages,  salaries,  and  self- 
employment  income,  thus  exempting  property  income,  which  is  higher  at 
top-income  brackets  (though  also  exempting  transfer  income,  which  is 
higher  at  bottom  income  brackets).  Knowledge  of  the  actual  tax  burden  or 
incidence,  though,  is  essential  to  an  appraisal  of  the  distributional  effects  of 
the  Canada  Pension  Plan. 

The  literature  on  the  incidence  of  (employers’  and  employees’)  social 
security  contributions  is  large  and  not  always  in  agreement.  Theoretically, 
the  payroll  tax  can  be  shifted  in  many  ways  depending  on  the  assumptions 
made  about  market  structures.  Under  the  assumption  of  competitive  mar¬ 
kets,  a  general  tax  on  wage  income  applicable  in  all  industries  tends  to  be 
borne  by  the  wage  earners  because  of  the  usually  assumed  inelastic  supply 
of  labour  (Musgrave  and  Musgrave  1973,  382-7,  390-5).  Moreover,  in  a 
perfectly  competitive  market  with  perfect  knowledge,  it  is  of  course  a  mat¬ 
ter  of  indifference  whether  the  tax  is  collected  from  employers  or  employ¬ 
ees  (ibid.,  390). 

The  division  of  the  contributions  between  employees,  employers,  and 
consumers,  however,  poses  problems  in  a  non-competitive  market  eco¬ 
nomy.  The  possibility  of  bargaining  by  unions  and  of  administered  pricing 
by  firms  has  resulted  in  some  uncertainty  about  the  extent  to  which  the  tax 
is  shifted  to  consumers  in  the  form  of  higher  prices  or  borne  by  firms  in  the 
form  of  lower  profits,  or  by  workers  through  foregone  wage  increases.  The 
outcome  depends  on  how  the  various  parties  respond.  The  debate  must  be 
resolved  by  empirical  analysis. 

The  main  empirical  work  on  this  issue  is  by  Brittain  (1971  and  1972a), 
who  offers  evidence  that  the  entire  tax  is  borne  by  employees.  A  more 
recent  study  by  Leuthold  (1975),  however,  finds  that  on  average  the  pay¬ 
roll  tax  in  the  United  States  is  not  fully  shifted  onto  labour.  Leuthold’s 
findings,  though,  apply  only  to  short-run  shifting  of  the  payroll  tax  and  not 
to  the  longer-run  possibility  of  substitution  of  other  factors  for  labour.  A 
study  by  Balfour  and  Beach  (1979)  for  Canada,  however,  does  allow  for 
substitution  and  is  not  able  to  reject  the  full  shifting  hypothesis  of  Brittain. 

In  conclusion,  the  various  attempts  to  test  for  shifting  of  the  employers’ 
tax  component  to  labour  yield  conflicting  results.  However,  the  uncertainty 
about  the  short-run  shifting  of  the  payroll  tax  may  disappear  when  one  is 
dealing  with  the  long  run.  As  pointed  out  by  Leuthold,  in  the  short  run, 
wages  may  be  prevented  from  falling  in  response  to  a  tax  increase  because 
of  labour  contracts,  custom,  or  minimum  wage  legislation.  But  in  the  long 
run,  the  shifting  of  the  tax  to  consumers  or  labourers  is  much  more  pos¬ 
sible  because  of  substitution  opportunities  for  other  factors.  Since  there  is 
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no  agreement  on  the  degree  of  shifting  of  the  payroll  tax,  it  is  assumed  in 
the  simulation  model  used  in  this  study  (and  outlined  below)  that,  alterna¬ 
tively,  there  is  complete  shifting  of  the  employer  component  of  the  tax 
onto  labour  and  that  there  is  no  shifting  at  all. 

Distributional  incidence  of  CPP  benefits 

The  standard  approach  adopted  in  empirical  studies  on  the  incidence  of 
transfers  is  to  impute  transfer  payments  directly  to  the  recipients  with  no 
shifting.  However,  to  the  extent  that  shifting  of  transfers  actually  occurs, 
the  transfer  recipient  does  not  benefit  by  the  exact  amount  of  his  transfer 
receipts.  Theoretically,  there  are  at  least  three  ways  in  which  shifting  of 
transfer  payments  may  occur:  through  changes  in  tax  payments,  through 
changes  in  product  prices,  and  through  the  loss  of  other  transfer  benefits. 

Taxable  transfer  payments,  by  increasing  taxable  income,  increase  tax 
payments,  while  CPP  contributions  reduce  them.  If  what  matters  is  the 
change  in  the  recipient’s  real  disposable  income,  then  ideally  one  should 
analyse  the  redistributional  impact  of  the  CPP  net  of  income  taxes  deducted 
for  contributions  and  taxes  paid  on  benefits.  In  this  study,  we  limit  our 
scope  to  the  calculation  of  net  benefits  before  taxation.^ 

Transfers  may  also  cause  changes  in  product  prices  if  the  spending  pat¬ 
terns  of  the  transfer  recipients  differ  from  those  of  the  tax  payers  who 
finance  the  Plan.  Since  the  introduction  of  variation  in  spending  habits 
among  different  groups  greatly  complicates  the  analysis,  it  will  not  be  incor¬ 
porated  into  the  present  calculations  of  net  benefits. 

Loss  of  transfer  benefits  from  other  support  programs  can  also  occur  with 
receipt  of  cpp  benefits.  Social  security  programs  for  the  aged  in  Ontario 
include  a  number  of  related  plans,  and  some  (the  Guaranteed  Income  Sup¬ 
plement  and  Guaranteed  Annual  Income  System)  are  subject  to  income 
tests.  They  apply  a  tax  rate  on  private  income  (including  CPP  benefits)  of  50 
per  cent  in  the  case  of  Gis  and  100  per  cent  in  the  case  of  gains.  There  are 
several  different  approaches  to  the  analysis  of  cpp  benefits  in  relation  to 
other  income-tested  programs  for  the  aged  in  Ontario,  cpp  benefits  may  be 
analysed  independently  of  other  income-tested  programs,  although  the 
analysis  might  be  misleading  because  low  CPP  benefits  render  the  elderly 
eligible  for  Gis  and  gains  benefits.  Or  the  cpp  may  be  viewed  as  a  comple¬ 
ment  to  an  already  existing  system  that  includes  GIS  and  GAINS,  but  this 
further  complicates  an  already  involved  framework  of  analysis.  Thirdly,  the 

5  Pesando  and  Rea  (1977)  calculated  net  benefits  before  and  after  taxation  and  found 
them  to  be  somewhat  smaller  after  taxes,  but  identical  in  pattern  to  those  before  taxes. 
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CPP  may  be  considered  along  with  the  distributional  effects  of  other  pro¬ 
grams  as  well.  Because  there  are  no  specific  taxes  levied  to  finance  GIS  and 
GAINS,  this  approach  has  the  difficulty  of  evaluating  the  incidence  of  the 
general  tax  revenues  used  to  finance  GIS  and  gains.  The  present  study  uses 
the  first  approach  for  reasons  of  convenience,  and  in  recognition  of  the  fact 
that  GIS  and  gains  were  legislated  to  supplement  low  CPP  benefits  (Bryden 
1974). 

A  MODEL  OF  THE  CANADA  PENSION  PLAN 

Under  the  Canada  Pension  Plan  a  participant  contributes  a  fraction  of  his 
earnings  during  his  working  life  and  in  retirement  enjoys  cash  benefits  that 
are  paid  to  him  according  to  a  formula  determined  by  the  Plan.  In  this 
context,  the  CPP  can  be  regarded  as  a  means  of  redistributing  lifetime 
incomes  over  time,  and  we  shall  attempt  to  estimate  the  extent  to  which 
this  lifetime  redistribution  occurs  among  Ontario  families  from  the  stand¬ 
point  of  the  base  year  1973  so  that  results  will  be  as  comparable  as  possible 
to  those  of  other  chapters  in  this  study.  The  extent  of  life  cycle  redistribu¬ 
tion  will  be  gauged  by  comparing  estimated  present  values  of  net  CPP 
benefits  accruing  to  different  age  and  income  groups  in  the  population. 

It  should  be  recognized  that,  as  Asimakopulos  and  Weldon  (1968)  point 
out,  the  rules  of  the  Plan  may  well  change  in  future,  particularly  in  response 
to  the  aging  of  the  population.  However,  since  one  cannot  know  exactly  what 
changes  may  occur  in  future,  the  present  analysis  is  based  upon  the  assump¬ 
tion  that  the  rules  will  remain  unchanged  for  the  present  generation  of 
workers.  It  is  thus  a  distributional  analysis  of  the  Plan  as  now  structured. 

Because  of  the  fairly  recent  implementation  of  the  Plan,  no  data  are  yet 
available  on  lifetime  payments  and  benefits  of  representative  participants. 
Since  both  payments  and  benefits  are  related  to  earnings,  one  must  first 
construct  estimated  individual  lifetime  earnings  profiles,  and  then  compute 
contributions  and  benefits  under  the  CPP  rules  for  each  of  these  earnings 
profiles  and  calculate  the  resulting  present  value  of  the  net  benefits.  The 
simulation  model  used  to  do  this  is  explained  in  some  detail  in  Appendix  J. 

In  summary,  the  CPP  simulation  model  may  be  outlined  in  four  parts: 
estimation  of  cross-sectional  age-earnings  profiles;  transformation  of  the 
cross-sectional  profiles  into  longitudinal  lifetime  earnings  trajectories;  calcu¬ 
lation  of  CPP  contributions  and  benefits  for  each  participant  on  the  Survey 
of  Consumer  Finances  Ontario  micro  data  file;  and  computation  of  the 
present  value  of  net  benefits  for  each  participant  and  aggregation  across 
participants  within  family  units. 
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The  first  stage  in  the  calculation  of  CPP  net  benefits  is  to  estimate  cross- 
sectional  age-eamings  profiles  for  all  individuals  who  have  positive  earn¬ 
ings.  This  was  done  by  estimating  fairly  simple  earnings  equations  (see 
Appendix  K  for  details)  separately  for  men  and  women  and  separately  for 
each  of  nine  education  categories  from  the  1971  Census  Public  Use  Sample 
Tape  for  individuals  in  Ontario.  This  is  a  particularly  large  micro  data  set 
that  permits  a  fair  amount  of  disaggregation  in  our  regression  analysis. 
These  estimated  earnings  equations  were  then  applied  to  individual  adults 
on  the  SCF  Ontario  file  to  yield  cross-sectional  earnings  estimates  for  1973, 
and  an  adjustment  was  provided  to  ensure  that  earnings  dispersion  was  not 
artificially  reduced  by  the  regression  imputation  procedure. 

The  second  stage  in  the  calculation  is  to  transform  the  above  cross- 
sectional  profiles  into  longitudinal  expected  lifetime  earnings  trajectories  for 
each  adult  on  the  tape.  This  essentially  requires  two  adjustments.  In  the 
first  place,  various  dynamic  or  Time’  factors  such  as  increased  worker  pro¬ 
ductivity  and  technological  progress  must  be  taken  into  account.  In  particu¬ 
lar  it  is  assumed  that  all  earnings  increase  uniformly  over  time  at  a  constant 
nominal  rate  of  7  per  cent.  The  resulting  longitudinal  age-earnings  trajec¬ 
tories  are  thus  steeper  than  the  cross-sectional  profiles  and  peak  later  or  not 
at  all.  In  the  second  place,  adjustment  is  made  for  non-receipt  of  earnings. 
The  cross-sectional  earnings  equations  were  estimated  only  for  those  labour 
force  participants  with  positive  earnings.  But  clearly  some  adults  do  not 
receive  earnings  because  of  non-participation  or  extended  unemployment. 
This  aspect  is  particularly  important  in  the  case  of  women,  who  tend  to  be 
absent  from  the  labour  force  while  raising  a  young  family.  Consequently, 
the  longitudinal  earnings  trajectories  are  also  adjusted  to  take  account  of  the 
probability  of  zero  earnings  receipts  in  a  given  year.  These  probabilities 
have  also  been  estimated  from  the  1971  Census  tapes  as  functions  of  sex, 
age,  educational  attainment,  and  marital  status.  The  resulting  adjusted  tra¬ 
jectories  can  thus  be  interpreted  as  expected  earnings  profiles  over  the  life 
cycle  of  a  worker. 

The  third  stage  then  consists  of  using  these  expected  earnings  profiles  to 
actually  compute  estimated  CPP  benefits  and  contribution  streams  for  each 
participant  on  the  scF  file.  The  formulas  used  have  been  discussed  above; 
the  calculations  also  incorporate  various  transitional  aspects  of  the  Plan.  To 
allow  for  employer-shifting  of  the  payroll  tax,  estimates  are  made  under 
alternative  assumptions  of  full  shifting  and  no  shifting  of  the  tax.  The 
expected  rate  of  inflation  according  to  which  retirement  benefits  are  indexed 
is  assumed  to  be  2  per  cent  as  it  was  also  in  the  last  chapter. 
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The  final  stage  of  the  calculations  is  to  aggregate  the  estimated  CPP 
benefit  and  contribution  streams  over  time  and  across  participants  within 
family  units.  In  the  first  case,  the  discounted  present  value  (to  the  year 
1973)  of  net  benefits  (i.e.,  benefits  less  contributions)  under  the  Plan  is 
calculated  for  each  participant  based  on  the  discount  rate  of  6  per  cent  used 
in  the  last  chapter.  In  the  second  case,  these  figures  for  the  present  value  of 
net  benefits  are  then  summed  for  the  participants  in  each  family  unit.  In 
husband-wife  families,  this  means  two  potential  participants;  while  in 
single-adult  families,  there  is  only  one.  These  calculations  were  done  for 
each  family  unit  on  the  SCF  Ontario  file,  and  the  distribution  results  across 
family  units  are  presented  in  the  following  section. 

ESTIMATED  DISTRIBUTIONAL  RESULTS 
OFTHECANADA  PENSION  PLAN 

This  section  reports  the  results  of  an  empirical  analysis  of  some  of  the 
distributional  properties  associated  with  the  Canada  Pension  Plan  based  on 
the  simulation  model  just  described.  Inequality  measures  for  the  present 
value  of  net  benefits  across  family  units  by  age  of  family  head  are  presented 
in  Tables  146  and  147;  the  first  is  based  on  the  assumptions  of  no  tax 
shifting,  and  the  second  on  full  shifting  of  the  payroll  tax. 

The  first  thing  to  note  in  these  two  tables  is  that  the  mean  and  median 
present  value  of  net  benefits  from  the  Canada  Pension  Plan  as  now  consti¬ 
tuted  are  positive  and  rather  large.  In  the  case  of  no  shifting  of  the  payroll 
tax,  the  mean  increment  of  publicly  provided  net  worth  through  the  work¬ 
ings  of  the  CPP  is  around  $11000  per  family  unit  in  Ontario  (in  1973 
terms),  and  in  the  case  of  full  shifting,  it  is  still  more  than  $8000.  These  are 
not  trivial  amounts.  They  show  that  the  Plan  is  not  actuarially  sound  at  the 
assumed  rate  of  discount  of  6  per  cent.  This,  of  course,  is  similar  to  the 
findings  of  other  authors^  on  the  Canada  Pension  Plan.  But  it  strongly  sup¬ 
ports  Asimakopulos  and  Weldon’s  (1968)  point  that  a  public  pension 
scheme  such  as  the  CPP  can  readily  have  its  rules  changed  in  mid-stream; 
and  our  findings  show  that  some  change  of  rules  is  indeed  likely  in  the  near 
future,  otherwise  the  present  generation  of  tax  payers  will  have  to  foot  a 
substantial  bill  to  cover  the  expected  deficits.  Consequently,  the  present 
analysis  should  not  be  construed  as  a  prediction  of  what  the  long-run  distri¬ 
butional  characteristics  of  the  CPP  will  be,  but  rather  as  a  description  of 


6  See,  for  example,  Pesando  and  Rea  (1977)  and  Rea  (1978). 


TABLE  146 

Inequality  measures  by  age  of  head  for  present  value  of  net  cpp  benefits  1  (no  shifting) 
for  all  family  units,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

3.3 

3.9 

3.7 

3.5 

2.3 

0.2 

0.4 

Bottom  quintile 

8.4 

9.6 

9.7 

10.0 

7.6 

0.9 

3.3 

2nd  quintile 

12.9 

15.6 

14.8 

15.6 

16.0 

2.8 

13.5 

3rd  quintile 

19.5 

19.6 

19.2 

19.0 

20.0 

5.2 

20.0 

4th  quintile 

24.7 

23.5 

24.2 

24.1 

23.6 

27.4 

26.0 

Top  quintile 

34.4 

31.8 

32.2 

31.3 

32.9 

63.6 

38.1 

Top  10% 

18.5 

17.1 

17.6 

17.1 

18.4 

37.3 

20.8 

Top  5% 

9.6 

9.0 

9.3 

9.1 

10.2 

21.5 

11.4 

Gini  coefficient 

0.266 

0.220 

0.229 

0.216 

0.245 

0.627 

0.336 

Coef  of  variation 

0.46 

0.38 

0.39 

0.37 

0.43 

1.25 

0.75 

Atkinson  index 

0.187 

0.131 

0.142 

0.140 

0.220 

0.825 

0.602 

(e  =  1.55) 

Mean  ($) 

9204 

11704 

13195 

16192 

13450 

3550 

11  119 

Median  ($) 

9154 

11490 

12683 

15356 

12  866 

852 

10776 

SOURCE;  Based  on  data  for  Ontario  from  the  1973  Consumer  Finance  Micro  Data  Release  Tape 
supplied  by  Statistics  Canada  and  on  calculations  discussed  in  the  text. 


TABLE  147 

Inequality  measures  by  age  of  head  for  present  value  of  net  cpp  benefits  2  (full  shifting) 
for  all  family  units,  Ontario  1973 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

-0.8 

1.7 

2.7 

3.4 

2.3 

-2.9 

-0.7 

Bottom  quintile 

0.4 

5.9 

7.8 

9.5 

7.7 

-5.2 

0.9 

2nd  quintile 

13.1 

14.0 

13.9 

14.9 

16.1 

-3.1 

11.2 

3rd  quintile 

20.3 

19.3 

18.7 

18.9 

19.7 

0.2 

18.6 

4th  quintile 

26.7 

24.7 

24.7 

23.9 

23.3 

33.2 

26.8 

Top  quintile 

39.5 

36.1 

34.9 

32.8 

33.3 

74.8 

42.5 

Top  10% 

22.5 

20.7 

19.9 

18.6 

19.0 

44.1 

24.8 

Top  5% 

12.5 

11.7 

11.2 

10.6 

11.0 

25.3 

14.1 

Gini  coefficient 

0.385 

0.301 

0.274 

0.236 

0.248 

0.819 

0.416 

Coef  of  variation 

0.65 

0.50 

0.45 

0.39 

0.42 

1.59 

0.95 

Atkinson  index 

n.a. 

0.328 

0.222 

0.161 

0.236 

n.a. 

n.a. 

(e  =  1.55) 

Mean  ($) 

4285 

6447 

9634 

14130 

12532 

2883 

8257 

Median  ($) 

4249 

6222 

9054 

13383 

12069 

-134 

7647 

NOTE:  n.a.  means  not  applicable. 
SOURCE:  See  source  to  Table  146. 
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Figure  71: 

Mean  present  value  of  net  CPP  benefits  by  age  of  head  for  all 
family  units,  Ontario  1973 

Source;  Tables  146  and  147 


Under 25  25-34  35-44  45-54  55-64  65  and  over 

Age  of  head 

what  some  of  the  distributional  characteristics  of  the  Plan  would  be  if  no 
change  in  the  rules  were  to  take  place  during  the  lives  of  the  present 
generation.^ 

One  may  also  note  from  Tables  146  and  147  that  the  gains  in  terms  of 
discounted  net  benefits  vary  substantially  across  age  groups  and  are  greatest 
for  the  middle-aged  groups,  particularly  those  aged  45-54  (i.e.,  the  1919-28 
cohort),  which  already  receive  the  highest  incomes.  The  youngest  workers 
receive  relatively  less  because  they  pay  in  for  almost  all  their  earning  career 
and  receive  benefits  only  at  a  distant  future  time.  The  oldest  group,  on  the 
other  hand,  receive  very  little  because  they  have  been  caught  in  the  transi¬ 
tional  phase  of  the  Plan  and  are  often  too  old  to  have  paid  in  long  enough 
to  benefit  much  from  it.  Thus  the  age  pattern  of  discounted  net  benefits 
under  the  current  Plan  as  illustrated  in  Figure  71  is  not  unlike  the  cross- 

7  If  the  deficit  were  made  up  out  of  general  federal  government  tax  revenues,  there  would 
clearly  be  redistributional  effects  associated  with  that  as  well.  But  since  the  redistribu¬ 
tional  incidence  of  general  government  revenues  is  so  complex  and  distinct  from  that  of 
a  particular  plan  such  as  the  cpp,  our  analysis  has  been  restricted  to  the  Plan  itself. 
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TABLE  148 

Inequality  measures"  by  age  of  head  for  net  worth  holdings  for  families  of  two  or  more 


Measure 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

Shares 

Bottom  10% 

-11.2 

-3.1 

-0.9 

-0.3 

-0.2 

0.3 

-1.0 

Bottom  quintile 

-19.1 

-4.1 

-0.2 

1.1 

0.9 

2.1 

-0.7 

2nd  quintile 

-5.7 

2.0 

7.3 

8.8 

9.0 

8.6 

5.0 

3rd  quintile 

4.1 

11.3 

16.2 

15.9 

17.5 

17.0 

14.3 

4th  quintile 

19.6 

26.4 

25.7 

26.4 

27.4 

27.1 

26.6 

Top  quintile 

101.2 

64.4 

51.1 

47.7 

45.2 

45.3 

54.8 

Top  10% 

71.0 

41.9 

30.6 

29.1 

27.5 

27.6 

33.3 

Top  5% 

42.3 

26.5 

17.8 

17.7 

16.7 

16.8 

20.0 

Gini  coefficient 

1.136 

0.686 

0.509 

0.469 

0.451 

0.443 

0.559 

Coef  of  variation 

2.33 

1.31 

0.81 

0.81 

0.77 

0.76 

0.99 

Mean  ($) 

2348 

11440 

26538 

36415 

43315 

42780 

27986 

Median  ($) 

530 

6554 

20435 

27811 

33202 

32482 

18677 

a  Inequality  figures  refer  to  1970,  the  mean  and  median  figures  to  estimates  for  1973. 
SOURCE:  See  source  to  Table  63. 


sectional  age  pattern  of  total  family  income  receipts  that  have  already  been 
studied  in  earlier  chapters.  Consequently,  we  find  that  the  CPP  tends  to 
increase  inequality  between  age  groups,  and  that  at  least  part  of  this  effect  is 
due  to  the  way  in  which  the  cpp  was  phased  in. 

Turning  to  the  pattern  of  inequality  within  age  groups,  one  notes  that 
equality  in  the  distribution  of  net  benefits  appears  greatest  for  the  middle- 
aged  groups  25-64,  less  so  for  the  youngest  age  group,  and  much  less  for  the 
oldest  group,  where  net  returns  are  very  widely  dispersed.  Therefore,  for  the 
middle-aged  groups,  the  cpp  may  well  tend  to  reduce  inequality  in  the  distri¬ 
bution  of  resources  while  at  the  same  time  increasing  it  between  age  groups. 
Such  an  inference,  however,  requires  a  more  detailed  examination. 

Accordingly,  Table  148  presents  estimated  inequality  results  for  private 
family  net  worth  holdings.  Since  net  worth  estimates  are  not  available  for 
1974,  the  summary  inequality  figures  in  Table  151  in  fact  refer  to  the  year 
of  the  last  net  worth  survey,  1970,  while  the  mean  and  median  figures  are 
the  corresponding  1970  figures  proportionately  inflated  by  the  increase  in 
family  income  levels  over  the  period  1970-4.  It  should  also  be  noted  that 
the  figures  refer  to  families  of  two  or  more,  whereas  Tables  146  and  147 


Adjustment  for  net  social  security  benefits  319 

Figure  72: 

Gini  coefficients  of  private  net  worth  holdings  and  of  present  value  of  net 
CPP  benefits  2  (full  shifting)  by  age  of  head 

Source:  Tables  147  and  148 


referred  to  all  family  units.  Since  the  net  worth  distributions  for  families 
of  two  or  more  (the  only  detailed  net  worth  distributions  available  for 
Ontario)  are  rather  more  equal  than  those  for  all  family  units,  the  former 
are  taken  as  a  lower  bound  on  the  degree  of  inequality  in  the  latter.  The 
summary  inequality  measures  in  these  three  tables  show  that,  for  all  age 
groups  but  the  last,  the  distributions  of  publicly  provided  net  worth  through 
expected  CPP  retirement  net  benefits  are  markedly  more  equal  than  the 
distributions  of  privately  held  net  worth.  For  the  oldest  age  group,  just  the 
reverse  is  true:  relatively  few  elderly  people  had  gained  much  from  the  CPP 
by  the  year  1973,  but  many  more  had  at  least  some  family  wealth  to  lean 
on.  These  results  are  highlighted  in  Figure  72  for  the  case  of  the  Gini 
coefficient  summary  measures.  Consequently,  it  appears  that  within  all  age 
groups  but  the  oldest,  CPP  net  benefits  have  more  equal  distributions  than 
private  net  worth,  particularly  since  the  net  worth  inequality  figures  in 
Table  148  can  be  thought  of  as  lower  bounds  on  the  corresponding  figures 
for  all  family  units.  The  reduced  inequality  figures  also  are  not  restricted  to 
particular  portions  of  the  distributions,  but  occur  strongly  at  both  bottom 
and  top  ends,  so  that  the  equalization  appears  to  be  fairly  widely  spread. 
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TABLE  149 

Cumulative  shares  for  net  cpp  benefits  and  private  net  worth  holdings 


Vigintile 

Net  worth 

Net  benefits  1 

Net  benefits  2 

First 

-0.68 

0.09(  +  ) 

-0.44(  +  ) 

Second 

-0.97 

0.38(  +  ) 

-0.67(  +  ) 

Third 

-0.94 

1.33(  +  ) 

-0.46(  +  ) 

Fourth 

-0.73 

3.32(  +  ) 

0.86(-l-) 

Fifth 

-0.22 

5.91(  +  ) 

2.89(  +  ) 

Sixth 

0.76 

9.03(  +  ) 

5.46(  +  ) 

Seventh 

2.24 

12.69(-b) 

8.51(  +  ) 

Eighth 

4.28 

16.85(  +  ) 

12.02(  +  ) 

Ninth 

6.91 

21.41(  +  ) 

15.96(  +  ) 

Tenth 

10.14 

26.25(-h) 

20.36(4-) 

Eleventh 

14.00 

31.41(  +  ) 

25.23(  +  ) 

Twelfth 

18.55 

36.90(-h) 

30.62(  +  ) 

Thirteenth 

23.80 

42.76(  +  ) 

36.52(-b) 

Fourteenth 

29.75 

49.03  (  +  ) 

42.89(-f) 

Fifteenth 

36.69 

55.71(  +  ) 

49.82(-f) 

Sixteenth 

45.15 

62.89(  +  ) 

57.46(  +  ) 

Seventeenth 

55.16 

70.68(  +  ) 

65.80(  +  ) 

Eighteenth 

66.72 

79.19(  +  ) 

75.15(+) 

Nineteenth 

80.05 

88.62(  +  ) 

85.88(  +  ) 

Twentieth 

100.00 

100.00 

100.00 

SOURCE:  See  source  to  Table  146. 


On  comparing  mean  net  worth  and  net  benefit  figures  between  age 
groups,  one  notes  that  the  largest  net  benefit  gains  go  to  the  middle-aged 
group,  45-54,  who  already  have  high  mean  wealth  holdings,  but  the 
smallest  gains  go  to  the  oldest  age  group,  who  have  even  higher  mean  net 
worth  holdings.  In  other  words,  net  CPP  benefits  tend  to  increase  absolute 
differentials  in  mean  wealth  holdings  between  young  and  middle-aged 
workers  and  then  slightly  reduce  and  reverse  them  between  middle-aged 
and  the  elderly. 

Given  that  CPP  net  benefits  appear  to  be  more  equally  distributed  within 
most  age  groups  than  private  net  worth  holdings,  but  to  accentuate  in  some 
cases  mean  differentials  between  age  groups,  what  can  one  conclude  about 
the  relative  inequality  of  net  benefits  over  all  age  groups  together?  Table 
149  presents  in  some  detail  the  cumulative  shares  for  all  ages  together  of 
private  net  worth  holdings  and  of  the  present  values  of  net  benefits  from 
the  CPP.  As  can  be  seen,  both  net  benefit  cumulative  shares  lie  uniformly 


Adjustment  for  net  social  security  benefits  321 


TABLE  150 

Proportion  of  median  net  benefits  to  median  net  benefits  and 
net  worth  combined,  by  age  of  head  for  families  of  two  or  more, 
Ontario  1973 


Age 

Net  benefits  1 

Net  benefits  2 

Under  25 

0.952 

0.907 

25-34 

0.647 

0.503 

35-44 

0.392 

0.315 

45-54 

0.363 

0.333 

55-64 

0.294 

0.275 

65  and  over 

0.052 

0.023 

All  ages 

0.398 

0.307 

SOURCE:  See  source  to  Table  146. 


TABLE  151 

Summary  distribution  measures  by  income  class  for  present  value  of  net  cpp  benefits  1 
(no  shifting)  for  all  family  units,  Ontario  1973 


Under  3000-  6000-  9000-  12000-  15000-  20000  All 


Measure 

3000 

5999 

8999 

11999 

14999 

19999 

&  over 

groups 

Mean  ($) 

3741 

6343 

10070 

12  245 

13  495 

15817 

17  808 

11119 

Median  ($) 

3073 

6027 

9753 

12051 

13323 

15330 

16755 

10776 

Gini  coefficient 

0.536 

0.392 

0.259 

0.216 

0.195 

0.182 

0.205 

0.336 

Coef  of  variation 

1.00 

0.91 

0.73 

0.71 

0.73 

0.70 

0.71 

0.75 

Atkinson  index 

0.761 

0.675 

0.423 

0.186 

0.137 

0.096 

0.134 

0.602 

(6  =  1.55) 


SOURCE:  See  source  to  Table  146. 


and  fairly  substantially  above  the  private  net  worth  shares,  so  that  both  net 
benefit  Lorenz  curves  lie  uniformly  inside  that  for  private  wealth  holdings 
with  net  benefits  1  (i.e.,  with  no  tax  shifting)  being  the  most  equal.  In 
general,  then,  one  can  conclude  that  CPP  net  benefits  at  the  current  rate  of 
discount  do  indeed  appear  to  be  a  good  deal  more  equally  distributed  than 
private  net  worth  holdings. 

The  relative  importance  of  the  CPP  benefits  compared  to  private  net 
worth  holdings,  however,  changes  quite  dramatically  across  age  groups. 
Table  150  shows  the  ratio  of  median  net  benefits  for  families  of  two  or 
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TABLE  152 

Summary  distribution  measures  by  income  class  for  present  value  of  net  cpp  benefits  2 
(full  shifting)  for  all  family  units,  Ontario  1973 


Measure 

Under 

3000 

3000- 

5999 

6000- 

8999 

9000- 

11999 

12000- 

14999 

15000- 

19999 

20000 
&  over 

All 

groups 

Mean  ($) 

2811 

4945 

7689 

9394 

10406 

12534 

15105 

8257 

Median  ($) 

1905 

4402 

6718 

8214 

9205 

11  141 

13581 

8647 

Gini  coefficient 

0.745 

0.543 

0.408 

0.365 

0.324 

0.294 

0.291 

0.416 

Coef  of  variation 

1.28 

1.12 

0.94 

0.94 

0.97 

0.90 

0.85 

0.95 

Atkinson  index 

n.a. 

n.a. 

n.a. 

0.602 

0.368 

0.234 

0.246 

n.a. 

NOTE:  n.a.  means  not  applicable. 
SOURCE:  See  source  to  Table  146. 


more  to  the  median  of  cpp  net  benefits  and  private  net  worth  combined  for 
each  age  group.  As  can  be  seen,  cpp  net  benefits  constitute  on  average 
about  30  to  40  per  cent  of  the  total,  but  the  proportion  declines  dramatically 
with  age  from  over  90  per  cent  for  the  youngest  age  group  to  5  per  cent  or 
less  for  the  oldest.  The  cpp  proportion  essentially  represents  future  expecta¬ 
tions  of  gains  while  the  net  worth  proportion  reflects  current  actual  wealth 
holdings.  The  youngest  workers  have  low  current  holdings  but  relatively 
high  expectations  of  future  gains;  the  oldest  age  group,  on  the  other  hand, 
has  already  built  up  much  more  substantial  current  holdings,  but  has 
limited  opportunity  for  expectations  of  future  gains. 

We  are  also  interested  in  the  distributional  pattern  of  cpp  net  retirement 
benefits  by  income  class.  These  summary  inequality  results  are  presented  in 
Tables  151  and  152,  the  first  again  referring  to  the  case  of  no  tax  shifting  of 
employer  contributions  and  the  second  to  full  shifting  of  the  tax.  Mean  and 
median  net  benefits  can  be  seen  to  rise  steadily  with  income,  though  some¬ 
what  less  than  proportionally  (see  Figure  73  for  the  means);  in  other 
words,  CPP  net  benefits  do  not  appear  to  be  distributionally  neutral  com¬ 
pared  to  family  income  but  rather  somewhat  regressive.^  That  is,  social 
security  wealth  provided  in  the  form  of  discounted  cpp  net  benefits  tends  to 
be  greater  at  higher  incomes  though  less  than  proportionately  so.  Summary 
inequality  measures  generally  tend  to  decline  with  incomes  since  the  lowest 
income  category  includes  a  large  number  of  retired  family  units  whereas  the 

8  VicNved  in  terms  of  the  ratio  PVNB/Income,  however,  the  cpp  may  be  seen  as  propor¬ 
tionally  progressive  since  this  ratio  tends  to  decline  somewhat  with  higher  incomes. 
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Figure  73: 

Mean  present  value  of  net  CPP  benefits  by  income  for  all  family  units, 
Ontario  1973 

Source:  Tables  151  and  152 


$3000  -5999  -8999  -11  999  -14  999  -19  999  Income 


TABLE  153 

Summary  distribution  measures  by  income  class  for  private  net  worth  holdings  for 
families  of  two  or  more,  Ontario  1973 


Measure 

Under 

$4000 

$4000- 

6999 

$7000- 

9999 

$10000- 

14999 

$15000- 
&  over 

All 

incomes 

Mean  ($) 

13503 

14706 

15674 

20219 

42  254 

20134 

Median  ($) 

6241 

8846 

10174 

15727 

31965 

13437 

Gini  coefficient 

0.729 

0.647 

0.570 

0.501 

0.396 

0.559 

Coef  of  variation 

1.29 

1.18 

1.02 

0.88 

0.68 

0.99 

Atkinson  index 

n.a. 

n.a. 

0.873 

0.722 

0.480 

n.a. 

(e  =  1.55) 


NOTE:  n.a.  means  not  applicable. 
SOURCE:  See  source  to  Table  146. 
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TABLE  154 

Proportion  of  median  net  benefits  to  median  net  benefits  and 
net  worth  combined,  by  income  class  for  families  of 
two  or  more,  Ontario  1973 


Income  ($) 

Net  benefits  1 

Net  benefits  2 

Less  than  3000 

0.309 

0.244 

3000-5999 

0.617 

0.517 

6000-8999 

0.749 

0.596 

9000-1 1  999 

0.604 

0.513 

12000-14999 

0.538 

0.438 

15000-19999 

0.418 

0.326 

20000  and  over 

0.322 

0.258 

All  incomes 

0.398 

0.307 

SOURCE:  See  source  to  Table  146. 


highest  has  many  recipients  who  are  earning  at  or  above  the  maximum 
pensionable  earnings  level  over  long  periods  of  time.  Corresponding  results 
for  private  net  worth  holdings  are  also  presented  in  Table  153  for  families 
of  two  or  more.  Inequality  also  tends  to  decline  with  higher  income  levels. 
But  mean  and  median  net  worth  holdings  now  increase  more  than  propor¬ 
tionally  with  income.  Again  it  appears  that  CPP  net  benefits  are  more 
equally  distributed  across  income  classes  than  private  net  worth  holdings. 
Table  154  also  provides  figures  on  the  ratio  of  median  net  benefits  to  the 
median  of  the  distribution  of  net  benefits  and  private  wealth  holdings  com¬ 
bined.  As  can  be  seen  in  this  case,  the  proportion  of  net  benefits  first  rises 
with  income  levels  and  then  declines  again,  so  that  the  relative  importance 
of  net  benefits  appears  greatest  for  the  middle  income  range  $6000-$8999 
(in  1973)  and  least  for  the  lowest  and  very  top  income  groups. 

In  general,  then,  the  present  value  of  net  benefits  not  only  varies  syste¬ 
matically  with  age  much  like  that  of  family  total  income  and  thus  favours 
middle-aged  cohorts  over  very  young  and  elderly  cohorts,  but  also  appears 
more  equally  distributed  than  private  net  worth  holdings  in  general  and 
increases  steadily  with  family  income  levels  though  less  than  proportion¬ 
ately. 

SUMMARY 

This  chapter  has  examined  the  distribution  of  net  benefits  under  the  cur¬ 
rent  rules  of  the  Canada  Pension  Plan  as  an  illustration  of  the  use  of  an 
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intertemporal  life  cycle  framework  for  analysing  the  distribution  of  publicly 
provided  social  security  benefits.  The  lifetime  earnings  simulation  model 
that  we  developed  and  used  incorporates  the  main  aspects  of  the  CPP  tax 
and  benefit  structure.  When  it  was  applied  to  the  family  units  on  the  SCF 
Ontario  file,  several  important  findings  were  obtained. 

-  The  present  value  of  net  benefits  for  the  CPP  are  generally  positive  and 
large:  they  average  about  30  to  40  per  cent  of  net  benefits  plus  net  worth 
holdings  for  families,  so  that  the  Plan  as  now  constituted  is  not  actuarially 
sound  and  will  probably  have  to  tax  workers  in  future  more  heavily  to 
maintain  current  benefit  levels. 

-  Different  cohorts  in  the  population  are  benefiting  in  greatly  varying 
degrees  from  the  CPP;  the  greatest  gains  are  going  to  the  cohorts  that  were 
middle-aged  (particularly  those  45-54)  in  1973  and  that  already  received 
the  highest  incomes.  The  youngest  and  oldest  workers  benefited  relatively 
little.  These  inter-cohort  effects  are  at  least  in  part  attributable  to  the  way 
the  CPP  was  phased  in. 

-  Within  age  groups  (except  the  oldest)  as  well  as  over-all,  summary 
inequality  in  net  benefits  is  substantially  less  than  that  for  private  net  worth 
holdings,  so  that,  in  general,  CPP  net  benefits  appear  to  have  a  fairly  strong 
equalizing  effect  compared  to  net  worth  holdings. 

-  Across  income  classes  in  the  population,  the  present  value  of  CPP  net 
benefits  tend  to  rise  with  income  levels  (thus  being  regressive),  though  less 
than  proportionally. 

-  In  general  it  appears  that  the  distributional  effects  of  CPP  net  benefits 
are  fairly  large;  however,  because  of  the  very  marked  transitory  effect  asso¬ 
ciated  with  the  way  the  Plan  was  phased  in,  its  effects  are  not  as  equalizing 
as  one  might  have  expected. 
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SUMMARY 

This  Study  has  had  four  objectives:  (1)  to  review  recent  theoretical  work  in 
the  distribution  area  in  order  to  provide  an  analytical  background  for  the 
subsequent  empirical  work,  (2)  to  assemble  in  one  place  the  data  available 
on  the  present  distribution  of  income  and  wealth  for  Ontario,  (3)  to  try  to 
evaluate  the  adequacy  of  conventional  income  distribution  figures  as  proxies 
for  the  underlying  distribution  of  economic  well-being,  and  (4)  to  point  out 
the  importance  of  the  distributional  effects  of  government  social  security 
programs  that  have  intertemporal  characteristics. 

The  first  objective  has  been  addressed  in  Part  One,  which  contains  a 
background  survey  of  some  of  the  current  work  on  size  distribution  theory 
with  special  emphasis  on  the  theory  of  life-cycle  income  and  wealth  behav¬ 
iour.  The  second  objective  is  addressed  in  Part  Two,  where  fairly  extensive 
distributional  data  have  been  provided  on  incomes  of  individuals  and  family 
units,  and  assets  and  net  worth  of  families  in  Ontario.  The  third  objective 
has  prompted  the  work  in  Part  Three  on  under-reporting  of  income;  impu¬ 
tation  of  income  in  kind;  measurement  of  after-tax  income;  adjustments  for 
regional  cost-of-living  differences  and  for  family  size,  composition,  and  cir¬ 
cumstances;  adjustment  for  accrued  capital  gains;  and  adjustment  for  net 
worth  holdings  as  well  as  income.  The  fourth  objective  is  addressed  in 
Chapter  13,  in  which  a  life-cycle  earnings  simulation  model  has  been  deve¬ 
loped  and  applied  to  a  distributional  analysis  of  the  Canada  Pension  Plan. 

In  the  theoretical  review  in  Part  One,  it  was  seen  that  recent  theoretical 
models  of  size  distribution  provide  a  fairly  elaborate  framework  for  empiri¬ 
cal  study,  particularly  within  the  context  of  life-cycle  behaviour.  Capital 
income  tends  to  become  more  important  with  age,  particularly  toward 
retirement  when  earnings  fall  off.  Earned  income  reflects  work  effort,  mar- 
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ket  skill  acquisition,  family  involvement,  and  non-pecuniary  preferences. 
Among  men  this  would  be  expected  to  be  manifested  in  a  positively  sloped 
but  concave  longitudinal  earnings  profile  until  a  peak  in  later  middle  age, 
with  inequality  generally  increasing  from  early  middle  age  until  retirement. 
In  the  life-cycle  theories,  income  differences  arise  from  opportunities  and 
choices  over  the  economic  life  cycle  about  expenditures  and  capital  accumu¬ 
lation,  education  and  on-the-job  training,  type  of  occupation,  work  effort, 
and  time  spent  in  the  home.  Thus  income  differences  (given  factor  prices) 
are  attributed  to  individuals’  tastes  on  the  one  hand  and  to  various  back¬ 
ground  resource  constraints  they  face  in  making  their  choices  on  the  other. 

Chapter  3  examined  how  demand-side  factors  in  the  labour  market  can 
affect  workers’  employment  opportunities  and  earnings  differentials.  The 
main  implication  of  the  cost-minimizing  behaviour  surveyed  lies  in  the 
incentives  that  firms  offer  and  the  restrictions  they  impose  upon  the  labour 
market  opportunities  and  earnings  differentials  faced  by  individual  workers. 
Job  access  may  be  based  on  screens,  and  different  wages  paid  on  the  basis 
of  the  particular  group  (sex,  race,  or  ethnic  background)  that  a  worker 
happens  to  belong  to.  Promotion  policies  affect  the  level  that  a  worker  is 
likely  to  attain  in  his  career.  Chapter  4  then  discussed  briefly  how  demand- 
and  supply-sides  of  the  labour  market  can  be  brought  together  when  labour 
is  heterogeneous  in  order  to  determine  a  matrix  of  market  wage  rates  faced 
by  individuals  and  firms.  Given  these  wage  rates  and  corresponding  life- 
cycle  trajectories,  one  can  then  build  up  an  over-all  distribution  of  income 
and  show  how  demographic  factors  and  cohort  effects  interact  to  determine 
the  observed  cross-sectional  structure  of  an  income  distribution. 

In  the  chapters  on  empirical  background  in  Part  Two,  life-cycle  patterns 
indeed  showed  up  very  markedly  in  the  Ontario  data.  Individual  incomes 
vary  significantly  with  age  according  to  labour  market  attachment  and  expe¬ 
rience,  educational  attainment  and  occupation,  transfer  receipts  and  invest¬ 
ment  benefits.  Cross-sectional  income  profiles  also  tend  to  be  concave  with 
respect  to  age,  first  rising  and  then  flattening  or  declining  in  later  middle 
age.  The  empirical  results  also  highlight  the  critical  importance  from  a  dis¬ 
tributional  point  of  view  of  individuals’  labour  market  attachment  and 
education-occupation  opportunities.  Those  with  very  low  incomes  tend  to 
have  relatively  weak  and  discontinuous  labour  market  experience  and  low 
education  and  occupational  skill  levels;  those  with  high  incomes  tend  to 
have  very  strong  and  continuous  market  experience  and  high  education  and 
occupational  skill  levels. 

In  the  case  of  incomes  of  family  units,  two  additional  dimensions  are 
highlighted  in  the  empirical  results:  family  size  (or  the  distinction  between 
families  and  unattached  individuals),  and  the  number  of  income  earners  in 
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the  family.  Life-cycle  patterns  of  labour  supply  and  income  receipts  differ 
substantially  between  the  two  types  of  family  units  and  also  between  pri¬ 
mary  and  secondary  income  recipients  within  the  family  unit.  Conse¬ 
quently,  the  labour  supply  effects  of  different  government  programs  should 
be  carefully  considered,  particularly  for  secondary  workers  in  family  units. 
While  primary  earners  may  not  change  their  work  patterns  much  in  response 
to  income  support  or  social  security  programs,  the  labour  supply  response  of 
secondary  earners,  particularly  wives,  may  be  much  more  sensitive. 

Turning  to  the  wealth  aspect  of  family  economic  status,  one  notes  that 
asset  holdings  and  net  worth  are  much  more  unequally  distributed  than 
family  income.  While  cross-sectional  income  receipts  tend  first  to  rise  with 
age,  to  peak  around  later  middle  age,  and  then  to  decline  markedly,  family 
net  worth  holdings  generally  increase  with  age  right  up  until  retirement, 
and  then  flatten  out  during  early  retirement.  Within  age  groups,  net  worth 
inequality  tends  to  decline  slightly  with  age  (in  the  cross-section),  while  net 
worth  differences  between  age  groups  widen  strongly.  These  strong  age 
effects  on  net  worth  reflect  life-cycle  patterns  simultaneously  in  asset  hold¬ 
ings  and  debts  that  tend  to  be  associated  with  the  stages  of  (1)  family  in¬ 
vestment  in  housing,  (2)  gradual  repayment  of  mortgage,  and  then  (3) 
gradual  shift  toward  financial  assets  with  approaching  retirement. 

Part  Three  then  considers  the  degree  to  which  observed  distributions  of 
income  are  reasonable  representations  of  the  underlying  distribution  of  eco¬ 
nomic  well-being  across  the  province.  Accordingly,  Chapters  9-13  examine 
a  number  of  adjustments  to  the  reported  family  income  distribution  figures 
to  take  account  of  various  limitations  or  problems  in  using  raw  family 
income  data  as  a  proxy  for  economic  well-being.  In  Chapter  9,  adjustment 
for  under-reporting  of  Unemployment  Insurance  benefits.  Social  Assistance 
benefits,  other  government  transfer  receipts,  farm  and  non-farm  self- 
employment  income,  and  net  investment  income  yield  jointly  only  a  slight 
increase  in  inequality:  3  per  cent  in  the  Gini  coefficient  for  family  units, 
compared  for  example,  to  a  14  per  cent  reduction  in  the  Gini  coefficient 
corresponding  to  the  addition  of  direct  government  transfer  income  to 
original  factor  income.  Adjustment  for  income  in  kind  from  farming  and 
imputed  income  from  owner-occupied  housing  yields  a  moderate  reduction 
in  inequality  figures  among  families  of  Vh  per  cent  for  the  Gini  coefficient 
and  a  fairly  strong  reduction  of  17  per  cent  in  the  Gini  coefficient  for  fami¬ 
lies  aged  65  and  over. 

Chapter  10  adjusted  family  incomes  to  account  for  differences  in  place  of 
residence  and  in  family  size  and  composition.  Adjustment  for  differences  in 
location  of  family  residence  as  between  urban  and  rural  areas  resulted  in 
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only  a  slight  increase  in  income  equality.  Adjustment  for  family  size 
differences  in  terms  of  per  capita  or  per  adult-equivalent  family  income  had 
a  strong  but  mixed  effect  on  inequality.  Further  adjustment  by  adult 
equivalents  to  account  also  for  sex  of  family  head  and  whether  or  not  the 
family  head  is  aged  also  yielded  a  strong  but  mixed  pattern  of  results.  In 
general  the  results  suggest  that  differences  in  family  size  and  composition 
have  a  very  substantial  effect  on  the  structure  of  family  economic  well¬ 
being,  so  that  such  adjustments  ought  to  be  incorporated  into  the  distribu¬ 
tional  analysis  of  public  programs. 

Chapter  1 1  adjusted  the  family  income  to  include  accrued  capital  gains  on 
family  asset  holdings.  Two  sets  of  adjustments  were  performed,  one  for  the 
observed  asset  price  changes  in  1973,  and  the  other  for  a  more  ‘normal’  set 
of  hypothetical  price  changes.  When  adjustment  was  made  for  accrued  capi¬ 
tal  gains  incurred  in  1973,  mean  incomes  increased  substantially,  and 
inequality  figures  showed  very  strong  but  conflicting  changes.  Within  the 
oldest  age  group,  however,  inequality  figures  were  reduced  very  substan¬ 
tially.  On  the  other  hand,  when  adjustment  was  made  for  the  hypothetical 
set  of  asset  price  changes,  mean  incomes  increased  moderately,  and  sum¬ 
mary  inequality  figures  showed  a  weak  reduction  in  inequality  with  again  the 
oldest  age  group  experiencing  the  strongest  inequality  reduction.  In  gen¬ 
eral,  it  was  found  that  the  inequality  effects  of  adjusting  for  accrued  capital 
gains  can  also  be  rather  significant  and  can  differ  very  substantially  in  size 
and  even  direction  from  one  period  to  another  according  to  the  patterns  of 
asset  price  changes  that  occur,  particularly  with  respect  to  house  prices. 

In  Chapter  12,  adjustment  was  made  to  family  income  figures  to  reflect 
family  holdings  of  net  worth  and  the  potential  consumption  they  provide. 
Two  adjustment  procedures  were  performed,  which  yielded  generally  simi¬ 
lar  results.  For  the  Weisbrod-Hansen  procedure,  for  example,  inequality 
generally  increased  moderately  to  substantially  as  non-aged  higher-income 
groups  tend  to  have  higher  wealth  holdings.  Younger  groups  under  the  age 
of  35  experienced  relatively  little  change  in  inequality,  and  the  oldest  group 
aged  65  and  over  had  a  slight  reduction  in  summary  inequality.  Thus  the 
inequality  effects  of  adjusting  for  family  net  worth  holdings  can  also  be 
important,  and  such  an  adjustment  should  be  made  in  distributional  analy¬ 
sis  of  public  programs. 

Finally,  Chapter  13  considered  the  distribution  of  net  benefits  of  public- 
sector  resources  and  specifically  the  distribution  of  net  benefits  under  the 
Canada  Pension  Plan.  A  lifetime  earnings  simulation  model  was  developed, 
which  incorporated  the  main  aspects  of  the  CPP  tax  and  benefit  structure 
and  applied  to  the  Ontario  micro  data  file.  We  found  that  the  present  values 
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of  net  benefits  for  the  CPP  are  generally  positive  and  large,  averaging  about 
30^0  per  cent  of  net  benefits  plus  net  worth  holdings  for  families.  Conse¬ 
quently,  the  Plan  as  constituted  is  not  actuarially  sound  and  will  probably 
have  to  tax  workers  more  heavily  in  future  to  maintain  current  benefit 
levels  or  else  reduce  those  levels.  Different  cohorts  in  the  population,  how¬ 
ever,  are  benefiting  in  greatly  varying  degrees  from  the  CPP:  the  greatest 
gains  are  going  to  the  cohorts  that  were  middle-aged  (particularly  those 
45-54)  in  1973  and  that  already  received  the  highest  incomes.  The  young¬ 
est  and  oldest  workers  benefit  relatively  little.  Over-all,  as  well  as  within  age 
groups  (except  the  oldest),  inequality  in  net  benefits  is  substantially  less 
than  for  private  net  worth  holdings,  so  that  in  general  CPP  net  benefits 
appear  to  have  a  fairly  strong  equalizing  effect  compared  to  private  net 
worth  holdings.  The  distributional  effects  of  CPP  net  benefits  are  thus  sub¬ 
stantial,  though  not  as  equalizing  as  one  might  initially  have  thought 
because  of  the  marked  cohort  effect. 

CONCLUDING  REMARKS 

The  detailed  findings  of  the  study  suggest  several  more  general  conclusions 
that  are  related  to  policy.  First,  it  should  be  remarked  that  the  life-cycle 
framework  is  a  very  useful  one  in  which  to  evaluate  the  distributional 
effects  of  some  background  factors  and  government  programs,  particularly 
the  ones  that  are  intertemporal.  Social  security  programs,  such  as  old-age 
benefits  and  the  Canada  Pension  Plan,  can  affect  not  only  private  savings 
incentives  but  also  the  age  of  retirement  and  the  labour  supply  patterns  of 
secondary  workers.  Legislation  affecting  retirement  age  may  have  very 
strong  distributional  effects  because  of  the  steep  fall-off  in  income  at  time 
of  retirement.  Medicare  and  other  forms  of  health  insurance  may  affect  not 
only  workers’  health  capital,  but  also  the  continuity  of  their  employment 
histories,  their  accumulated  on-the-job  experience,  and  their  age  of  retire¬ 
ment.  Access  to  mortgage  credit  for  prospective  home  buyers  can  affect  the 
labour  supply  of  secondary  workers  in  the  household.  But  before  precise 
answers  can  be  provided  about  the  magnitudes  and  lag  patterns  of  such 
effects,  much  more  effort  must  be  expended  on  modelling  the  effects  of 
such  programs  in  a  life-cycle  framework,  acquiring  longitudinal  data  files  on 
family  income,  assets,  and  work  histories,  and  obtaining  substantially 
improved  estimates  of  the  critical  parameters  of  family  life-cycle  behaviour. 

The  life-cycle  framework  also  suggests  a  useful  distinction  for  policy  pur¬ 
poses  between  (1)  persons  with  low  long-run  income  status  and  little 
expectation  of  future  income  gains  because  of  age,  infirmity,  or  low  market 
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valuation  of  their  particular  skills;  and  (2)  those  with  expectations  of  higher 
incomes  in  the  future,  but  who  have  temporarily  low  incomes  because  of 
school  attendance  or  employment  change.  The  first  group  tends  to  have 
relatively  restricted  opportunities  and  little  to  fall  back  on  in  periods  of  low 
income,  while  the  second  has  greater  opportunities  still  open  to  it  and  more 
resources  to  carry  it  through.  Accordingly,  the  same  kinds  of  policies  are 
not  suitable  for  the  two  groups.  For  the  latter,  there  should  be  more 
emphasis  on  income  insurance,  improved  access  to  capital  markets,  and 
reduced  employment  restrictions.  For  the  former  group,  however,  direct 
transfers,  categorical  income-support,  manpower  retraining,  and  so  on 
would  be  more  suitable.  That  is,  since  low-income  households  are  a  hetero¬ 
geneous  group  with  widely  differing  opportunities  and  expectations,  what  is 
needed  is  a  range  of  programs  appropriate  to  the  different  types  of  family 
units  that  are  found  near  the  bottom  end  of  the  distribution  and  not  just  a 
single  transfer  program  such  as  a  negative  income  tax. 

The  life-cycle  framework  also  highlights  the  systematic  and  long-run 
nature  of  many  income  differences,  and  shows  that  behind  the  observed 
distribution  of  incomes  lie  more  basic  underlying  distributions  of  wealth 
(human  and  non-human).  These  stocks  of  wealth  represent  the  productive 
bases  for  market  rates  of  remuneration  and  serve  as  vehicles  for  transmis¬ 
sion  of  economic  opportunity  and  status  from  one  generation  to  the  next. 
Therefore,  if  there  are  to  be  policies  for  reducing  economic  inequalities, 
they  ought  to  recognize  the  source  of  these  inequalities  in  wealth  stocks 
and  not  just  consider  observed  differences  in  current  income. 

The  second  general  comment  concerns  the  very  marked  patterns  of 
income  differences  revealed  by  the  data  in  Part  Two,  particularly  with 
respect  to  life-cycle  characteristics  of  households.  High-income  households 
tend  to  have  a  male  head  in  later  middle  age,  perhaps  self-employed,  and 
near  the  peak  of  his  lifetime  earnings  profile.  The  head  has  a  high  level  of 
education  and  has  worked  steadily  in  an  occupation  or  career  offering  the 
opportunity  of  substantially  increased  earnings  as  greater  on-the-job  expe¬ 
rience  is  gained.  Since  the  family  no  longer  has  young  children,  the  wife 
may  also  work.  A  fair  amount  of  capital  income  may  also  be  received  from 
business  ventures,  from  accumulated  savings  for  the  approaching  retire¬ 
ment,  and  perhaps  from  inheritances.  Low-income  households,  on  the 
other  hand,  are  of  a  more  heterogeneous  make-up  and  generally  lack  the 
above  combination  of  attributes.  They  include  young  and  old  households 
near  the  beginning  and  end  of  their  lifetime  income  profiles  where  the 
household  head  may  not  hold  a  full-time  job  because  he  is  still  completing 
his  education  or  is  retired  from  full-time  employment  in  the  labour  force. 
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Such  family  units  tend  to  be  small,  consisting  of  only  one  or  two  persons, 
and  non-labour  income  in  the  form  of  transfers,  pensions,  and  small 
amounts  of  capital  income  are  important  sources  of  support.  Low-income 
households,  though,  also  include  many  with  family  heads  in  the  prime-age 
period  of  their  working  lives.  Many  of  these  households  have  a  female  head 
or  one  without  sufficient  productive  skills  to  maintain  steady  employment 
at  a  comfortable  wage.  Educational  attainment  tends  to  be  low  and  employ¬ 
ment  history  discontinuous,  and  much  of  the  work  experience  occurs  in 
jobs  in  which  there  are  few  opportunities  for  earnings  to  increase  with  expe¬ 
rience.  These  characterizations  again  underline  the  need  for  different  types 
of  policies  to  address  the  different  types  and  sources  of  low-income  pro¬ 
blems.  For  young  households,  policies  should  concentrate  on  easing  capital 
market  restrictions,  reducing  employment  discrimination  and  barriers  to  job 
entry,  improving  job  market  information,  and  providing  opportunities  for 
training  and  employment.  Elderly,  retired,  and  disabled  persons,  however, 
would  be  helped  more  by  income-support,  transfer  payments,  and  social 
insurance,  which  would  help  even  out  the  peak  and  subsequent  trough  of 
the  income  profile.  For  prime-aged  families,  the  emphasis  should  instead 
be  on  improving  long-run  productivity,  reducing  the  personal  costs  of 
employment  (particularly  for  female  heads  with  dependent  children), 
increasing  on-the-job  training  and  information  on  how  to  acquire  it,  and 
shortening  gaps  in  employment. 

The  marked  patterns  of  income  differences  by  age  have  several  further 
implications.  The  substantial  age/income  differences  imply  that  demo¬ 
graphic  factors  affecting  the  age  distribution  of  the  population  may  have 
important  effects  on  the  structure  of  income  and  wealth  inequality.  Several 
recent  Canadian  studies  in  fact  reveal  that  this  indeed  appears  to  be  the  case 
because  of  recent  substantial  increases  in  the  proportions  of  young  and  old 
income  recipients  in  the  population.  Life-cycle  income  patterns  may  indeed 
become  more  marked  in  future  as  a  shift  continues  into  higher-skill  occupa¬ 
tions  with  steeper  age/income  profiles. 

The  analysis  also  underlines  the  problem  of  interpreting  changes  in 
inequality  measures  over  time.  For  example,  consider  the  limiting  situation 
where  all  individuals  have  the  same  opportunities  and  follow  the  same  age/ 
income  profile  over  their  careers,  but  do  so  at  different  times,  so  that  at  any 
time  individuals  would  appear  at  different  points  along  their  profile.  There 
would  still  be  some  degree  of  income  inequality,  which  would  be  associated 
with  individuals  being  different  ages  in  the  cross-section.  For  that  reason, 
much  research  has  recently  been  devoted  to  netting  out  average  income 
differences  by  age  from  inequality  measures  in  order  to  isolate  the  income 
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inequality  component  not  associated  with  changes  in  the  age  structure  of 
the  population.  Yet  this  does  not  recognize  the  critical  difference  between 
inequality  of  opportunity  and  inequality  of  outcome  that  is  inherent  in  the 
above  analysis.  So  long  as  life-cycle  choices  exist  and  individuals’  tastes 
differ,  even  perfect  equality  of  background  and  opportunity  among  children 
may  result  in  marked  income  differences.  Consequently,  an  issue  of  some 
concern  is  the  limiting  degree  to  which  income  concentration  can  result 
from  such  life-cycle  choices.  How,  then,  would  the  upper  limits  of  such 
concentration  compare  with  observed  inequality  figures,  and  how  would  the 
residual  non-choice  component  of  income  inequality  (attributable  roughly 
to  differences  in  background  and  opportunities)  behave  over  time  in  aggre¬ 
gate  and  for  different  socio-economic  groups?  It  is  obvious  that  matters 
such  as  these  have  to  be  kept  in  mind  when  one  is  evaluating  inequality 
statistics;  hence  normative  inferences  from  observed  concentration  figures 
are  not  usually  clear-cut.  At  the  same  time,  however,  the  analysis  of  pos¬ 
sible  distributional  effects  of  government  programs  should  consider  this 
question  of  choice  versus  opportunities  and  deprivation.  Again,  answers  to 
such  complex  questions  as  those  above  also  await  much  more  realistic  and 
detailed  theoretical  models,  richer  sources  of  data,  and  improved  parameter 
estimates  than  are  now  available. 

A  third  remark  arising  from  the  study  is  the  importance  of  cohort  effects 
in  the  ways  that  different  age  groups  are  treated  in  the  economy  in  both 
private  sector  and  public  programs.  As  reported  in  Chapter  11,  for  example, 
very  substantial  capital  gains  accrued  to  homeowners  in  1973,  a  large  pro¬ 
portion  of  whom  were  middle-aged  family  heads  and  only  a  small  propor¬ 
tion  of  whom  were  young  family  heads.  A  prolonged  economic  depression 
may  permanently  lower  the  earnings  profile  of  workers  who  are  young  at 
the  time  because  of  the  employment  experience  lost.  Chapter  13  explains 
how  the  structure  of  the  Canada  Pension  Plan  was  found  to  benefit  certain 
middle-aged  cohorts  compared  to  other  age  groups  because  of  the  way  the 
Plan  was  phased  in.  Inequality  between  cohorts  is  thus  an  important  aspect 
of  distribution,  and  such  cases  illustrate  the  need  for  greater  recognition  of 
inequality  of  treatment  and  opportunity  between  different  cohorts  in  the 
population. 

The  fourth  principal  remark  is  that  studies  like  the  present  one  omit  an 
important  dynamic  aspect  of  the  distribution  of  income.  Incomes  may 
suffer  unexpected  shocks  and  instability  from  one  period  to  the  next, 
thereby  preventing  one  from  making  long-run  plans  that  could  improve 
one’s  economic  status.  Such  instability  of  income  may  also  be  correlated 
with  average  levels  of  income.  If  so,  the  mean  income  of  a  group  would  not 
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alone  be  an  adequate  indicator  of  their  long-run  economic  opportunities. 
More  generally,  one  would  wish  to  know  the  patterns  between  incomes  in  a 
single  year  and  average  incomes  over  two  years,  five  years,  or  even  longer. 
That  is,  what  is  the  relationship  between  current  income  levels  as  conven¬ 
tionally  reported  and  long-run  or  ‘permanent’  income  status?  Again,  aggre¬ 
gate  inequality  figures  are  uninformative  about  underlying  inequality  in 
long-run  income  status. 

Individuals  are  also  expected  to  experience  some  mobility  through  the 
income  distribution,  and  this  affects  our  evaluation  of  aggregate  inequality 
figures  as  well.  On  the  one  hand,  a  given  (cross-sectional)  income  distribu¬ 
tion  may  result  from  everyone  moving  through  the  distribution  along  their 
income  profile  in  identical  fashion  over  their  life  cycle.  On  the  other  hand, 
a  distribution  of  the  same  shape  (and  same  associated  inequality  figures) 
may  result  from  people  remaining  perfectly  static  at  the  same  relative  posi¬ 
tions  in  the  distribution  over  time.  The  normative  implications  of  the 
inequality  figures  in  the  two  cases,  however,  are  clearly  different.  It  is  thus 
a  matter  of  some  importance  to  know  how  much  opportunity,  if  any, 
individuals  have  to  move  between  points  in  the  income  distribution,  par¬ 
ticularly  in  the  case  of  such  groups  as  women  and  immigrants.  Certainly, 
life-cycle  models  suggest  there  is  some  degree  of  mobility  through  the 
income  distribution  as  individuals  move  up  and  then  down  their  lifetime 
income  profiles.  Answers  to  questions  of  income  instability  and  income- 
class  mobility,  however,  cannot  be  obtained  from  the  cross-sectional  data 
used  in  this  study,  but  require  longitudinal  micro  data  on  household  mem¬ 
bers’  income  and  work  experience  over  time  -  data  not  available  for  Can¬ 
ada.  There  is  obviously  a  need  for  standard  longitudinal  data  if  further 
progress  is  to  be  made  on  issues  of  income  dynamics  and  the  corresponding 
interpretation  of  (cross  sectional)  inequality  figures. 

The  final  general  remark  is  that  conventional  income  distribution  figures 
are  only  very  imperfect  estimates  of  the  state  of  inequality  in  the  distribu¬ 
tion  of  economic  well-being.  The  life-cycle  theory  reviewed  in  Part  One 
implies  that  current  income  is  not  a  very  good  index  of  economic  well¬ 
being,  which  is  more  closely  related  to  the  long-run  or  ‘permanent’  income 
and  wealth  status  of  a  household.  Observed  current  income  differences 
reflect  in  part  individuals’  preferences  for  non-pecuniary  benefits,  future 
consumption  opportunities,  risk  aversion,  enterprise,  leisure,  and  home 
activity.  This  is  particularly  true  of  young  and  retired  households  at  the  low 
end  of  their  income  histories  and  of  prime-aged  households  at  the  peak  of 
their  earnings  profiles.  Consequently,  current  income  figures  alone  may 
give  a  distorted  view  of  the  distribution  of  economic  well-being  across  the 
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population.  Similarly,  a  cross  section  of  incomes  in  a  given  year  does  not 
reflect  the  income  dynamics  add  income-class  mobility  that  may  be  present 
in  the  distribution.  As  just  discussed,  a  high  degree  of  immobility  suggests 
that  there  should  be  more  concern  by  society  about  income  inequality 
figures.  It  may  also  be  true  that  income  immobility  occurs  in  differing 
degrees  in  different  regions  of  the  distribution;  for  example,  income  mobi¬ 
lity  may  be  much  more  characteristic  of  middle  portions  of  the  distribution 
than  the  top  or  bottom,  where  there  may  be  greater  rigidity  of  income. 

Conventional  income  statistics  are  very  imperfect  proxies  for  economic 
well-being,  as  the  empirical  analysis  of  Part  Two  also  indicates,  because 
reported  total  family  income  does  not  include  various  omitted  forms  of 
income,  differences  in  family  circumstances  and  composition,  capital  gains 
accruals,  potential  consumption  benefits  from  private  net  worth  holdings, 
and  public  ‘wealth’  benefits.  Some  of  these  have  been  shown  to  have  fairly 
significant  effects  on  inequality  figures,  particularly  for  specific  groups  in  the 
population.  Indeed,  there  are  a  number  of  trends  that  are  likely  to  make  the 
relationship  between  total  family  income  and  economic  well-being  even 
more  tenuous  -  many  people  are  choosing  non-pecuniary  job  benefits  or 
preferring  leisure  to  income;  more  and  more  families  have  two,  or  several, 
wage  earners;  more  and  more  people  are  able  to  choose  the  size  of  their 
family;  an  increasing  number  of  families  are  being  divided  into  two  or  more 
separate  households  as  different  generations  move  out  and  as  increased 
separations  occur.  Inequality  figures  for  family  incomes  reported  for  a  given 
year  thus  need  to  be  viewed  with  some  care  as  to  their  normative  interpre¬ 
tation. 

Policy  analysis  also  ought  to  take  account  of  various  income  adjustments 
considered  in  Part  Three,  particularly  the  adjustments  for  family  size  and 
composition  and  for  capital  gains  and  wealth  holdings.  It  should  be  clear, 
however,  that  our  various  adjustments  to  family  income  were  neither 
exhaustive  nor  fully  integrated  and  that  a  good  deal  of  work  still  remains  to 
be  done  on  obtaining  improved  estimates  of  the  distribution  of  economic 
well-being.  Substantial  work  has  recently  been  done  in  the  related  field  of 
estimating  the  average  ‘quality  of  life’  in  Canada  and  elsewhere.  The  point 
of  the  present  study  is  that  one  should  also  look  at  the  parallel  issue  of 
estimating  the  distribution  of  participation  in  the  quality  of  life  or  what  has 
been  called  in  this  study  economic  well-being.  Clearly,  these  two  fields  of 
inquiry  should  be  brought  together  in  future  work,  for  they  touch  upon 
similar  normative  issues  and  could  usefully  complement  each  other. 
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Measuring  inequality  of  income 


This  appendix  reviews  in  more  technical  fashion  the  inequality  measures 
presented  in  Chapter  5. 

SUMMARY  MEASURES 

In  the  following  discussion,  an  income  distribution  is  assumed  to  be  charac¬ 
terized  by  a  continuous  density  function  f(y)  defined  over  positive  values 
of  income.  The  mean  of  the  distribution  is  then  given  by 


and  the  median  by  /u  ^  such  that 

=  1/2  =  r^^f{y)dy. 

The  variance  is  expressed  as 

=  I^iy-  fiy) dy 

and  the  standard  deviation  by  the  non-negative  square  root  of  The 
mean  difference  is  given  by 

A  =  /“  Jq  I  ^  I  f{x)  f(y)  dxdy. 

The  Gini  coefficient  of  concentration  is  then  given  by  G  =  A  /Ifi  and  the 
coefficient  of  concentration  by  V  =  (i/jx.  Sample  estimates  of  these 
measures  based  on  grouped  data  can  be  obtained,  for  example,  from 
Kendall  and  Stuart  (1969). 
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LORENZ  CURVES  AND  RELATIVE  MEAN  INCOME  CURVES 

In  describing  the  Lorenz  curve,  let  the  horizontal  axis  or  abscissa  of  the 
curve  be  represented  by  the  cumulated  proportion  of  income  recipients 

Hy)  = 

where  Fiy)  clearly  lies  between  zero  and  one.  The  vertical  axis  or  ordinate 
of  the  curve  is  the  corresponding  proportion  of  total  income  in  the  distribu¬ 
tion  as  expressed  by 

0(>')  = 

which  is  also  bounded  by  zero  and  one.  The  Lorenz  curve  then  represents 
the  proportion  of  income  that  the  lower  100-F(y)  per  cent  of  the  distribu¬ 
tion  receive  and  can  be  expressed  symbolically  as  0  (F). 

For  the  relative  mean  income  curve,  the  abscissa  is  the  same  as  for  the 
Lorenz  curve,  while  the  ordinate  is  the  derivative  of  the  Lorenz  curve: 

^  d(l)  /dy  ^  ^  T 

dF  dF  I  dy  f(y)  {i 

For  further  details  on  the  relationship  between  standard  inequality  meas¬ 
ures  and  the  underlying  income  density  function,  see  Levine  and  Singer 
(1970)  and  Kendall  and  Stuart  (1969,  40-51). 

ATKINSON’S  INEQUALITY  MEASURE 

In  deriving  his  measure  of  inequality,  Atkinson  (1970)  imposes  certain 
conditions  of  reasonableness  and  convenience  that  he  would  wish  such  a 
measure  to  satisfy.  He  begins  by  assuming  that  the  inequality  criterion  is 
based  on  a  social  welfare  function  IF,  which  is  symmetric  and  additively 
separable  in  the  functions  U (y)  of  individual  incomes: 

^  =  flU(y)f(y)dy. 

The  U(y)  function  is  a  weighting  function  associated  with  each  income 
level.  Each  recipient’s  well-being  depends  only  on  his  own  income,  and  all 
individuals  with  the  same  incomes  are  assumed  to  be  equally  well  off.  Ya  in 
Figure  22  is  consequently  defined  by 
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UiYA)Slf{y)dy  =  SlU{y)f{y)dy, 


so  that  one  can  see  that  and  thus  the  inequality  index  /,  clearly 
depends  on  the  weighting  function  Uiy). 

Atkinson  then  specifies  the  Uiy)  function  to  satisfy  certain  desirable  pro¬ 
perties.  It  is  assumed  to  have  the  conventional  utility-function  properties  of 
being  increasing  and  concave  (so  that  V  >  0  and  U”  ^  0)  thus  establish¬ 
ing  the  curvature  of  CAD  in  Figure  22.  Finally,  if  the  inequality  index  /  is 
invariant  to  proportional  shifts  in  all  incomes,  Uiy)  must  be  homothetic 
(so  that  all  indifference  curves  are  multiples  of  any  representative  curve)  of 
the  form 


for  1  9^  e  >  0 


and 


U{y)  =  l’n(>;/iLt),  fore  =  1. 

Consequently,  the  resulting  Atkinson  inequality  measure  takes  the  form 


fore^l. 


/ 


The  particular  shape  of  the  indifference  curves,  and  thus  the  degree  to 
which  the  population  is  assumed  to  be  willing  to  trade  off  income  for  less 
inequality,  is  determined  uniquely  by  the  ‘inequality  aversion’  parameter  e, 
which  Atkinson  argues  will  reasonably  be  assumed  to  take  on  values  in  the 
range  of  one  to  2.5. 
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Definitions  of  terms  used  in  Chapter  6 


The  following  terms  are  arranged  alphabetically.  The  definitions  are  taken 
from  Statistics  Canada  (1975a). 

Class  of  worker.  This  refers  to  the  classification  of  employment  according 
to  whether  a  person,  in  the  job  reported,  mainly  worked  for  someone  else 
for  wages,  salaries,  tips,  or  commissions,  or  helped  without  pay  in  a  ‘family 
farm  or  business;  ’  or  mainly  worked  for  himself  with  or  without  paid  help.  The 
job  reported  was  his  job  in  the  week  prior  to  enumeration,  if  employed,  or  his 
job  of  longest  duration  since  1  January  1970  if  not  employed  in  that  week. 
The  three  categories  are 

1  Wage  earners  -  those  working  for  wages,  salary,  tips  or  commission, 
piece  rates,  or  payment  ‘in  kind’  in  non-family  enterprises. 

2  Self-employed  persons  -  those  fifteen  years  and  over  who  had  worked 
since  1  January  1970,  and  for  whom  the  job  reported  consisted  mainly  of 
self  employment  in  their  own  business,  professional  practice,  or  farm. 

3  Others  -  residual  category  including  unpaid  family  workers  and  persons 
who  had  not  worked  since  1  January  1970. 

Education  or  schooling  level.  This  refers  to  the  highest  grade  or  year  of 
elementary  school,  secondary  school,  or  university  attended. 

Income.  This  refers  to  total  income  received  by  persons  fifteen  years  and 
over  during  1970  from  wages  and  salaries,  business  or  professional  practice, 
farm  operations,  family  and  youth  allowances,  government  old  age  pen¬ 
sions,  other  government  payments,  retirement  pensions  from  previous 
employment,  bond  and  deposit  interest  and  dividends,  other  investment 
sources,  and  other  sources.  Income  may  be  either  positive  or  negative  (i.e., 
a  loss). 

Income  recipient.  This  refers  to  a  person  who  receives  non-zero  income. 
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Labour  force  status.  This  refers  to  a  person’s  labour  force  activity  in  the 
week  immediately  preceding  the  census  enumeration.  The  three  categories 
are 

1  Employed  labour  force  -  those  who  worked  for  pay  or  profit  in  the 
armed  forces  or  civilian  labour  force,  those  who  worked  in  unpaid  family 
work,  and  those  who  had  a  job  but  did  not  work. 

2  Unemployed  labour  force  -  those  who  were  either  looking  for  work  or 
on  temporary  lay  off. 

3  Not  in  labour  force  -  those  aged  fifteen  years  and  over  who  are  not 
included  in  either  (1)  or  (2)  above. 

Major  source  of  income.  This  refers  to  the  component  that  constitutes  the 
largest  proportion  of  the  total  income  received.  The  six  categories  are 

1  Wages  and  salaries -all  wages,  salaries,  tips,  commissions,  bonuses, 
and  piece-rate  reimbursement  before  deductions. 

2  Non-farm  self-employment  income  -  total  gross  receipts  less  opera¬ 
tional  expenses  received  from  the  respondent’s  non-farm  unincorporated 
business  or  professional  practice  including  partnerships  (also  referred  to  as 
income  from  business  or  professional  practice). 

3  Farm  self-employment  income  -  total  receipts  from  farm  sales  less 
depreciation  and  operational  expenses  during  1970. 

4  Government  transfer  income  -  family  and  youth  allowance  receipts  to 
mothers  and  guardians  of  children,  Old  Age  Security  payments,  provincial 
Old  Age  Assistance  payments,  and  all  payments  under  the  Canada  or 
Quebec  Pension  Plans,  unemployment  insurance  receipts,  veterans’  pen¬ 
sions  and  allowances,  cash  welfare  payments,  workmen’s  compensation, 
mothers’  allowances,  training  allowances,  and  pensions  to  widows,  blind, 
and  disabled. 

5  Investment  income  -  interest  on  deposits  in  banks,  trust  companies, 
co-operatives,  and  credit  unions,  the  yield  from  bonds  and  debentures,  and 
dividends  from  stocks  and  shares,  mortgage  interest,  net  rents,  estate 
income  and  interest  or  cash  dividends  from  insurance  policies. 

6  Retirement  pensions  and  other  income  -  income  received  as  a  result  of 
previous  employment  of  either  the  respondent  or  a  deceased  relative,  and 
such  forms  of  income  received  on  a  regular  basis  as  alimony,  child  support, 
payment  from  Children’s  Aid,  net  income  from  roomers  and  boarders, 
scholarships,  strike  pay,  royalties,  and  pensions  received  from  abroad. 

Marital  status.  This  includes  three  categories: 

1  single 

2  married  (with  spouse  either  present  or  absent) 

3  other  -  widowed,  divorced,  separated. 
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Mother  tongue.  This  refers  to  the  first  language  learned  that  is  still  under¬ 
stood. 

Occupations.  This  refers  to  the  kind  of  work  the  person  was  doing,  as 
determined  by  his  reporting  of  his  kind  of  work,  his  description  of  his  most 
important  duties,  and  the  job  title.  The  categories  provided  by  the  Public 
Use  Sample  Tape  are: 

1  Managerial,  administrative,  and  related  occupations 

2  Occupations  in  natural  sciences,  engineering,  and  mathematics 

3  Occupations  in  social  sciences  and  related  fields 

4  Occupations  in  religion 

5  Teaching  and  related  occupations 

6  Occupations  in  medicine  and  health 

7  Artistic,  literary,  recreation,  and  related  occupations 

8  Clerical  and  related  occupations 

9  Sales  occupations 

10  Service  occupations 

1 1  Farming,  horticultural,  and  animal  husbandry  occupations 

12  Other  primary  occupations 

13  Processing  occupations 

14  Machining  and  product  fabrication,  assembling,  and  repairing 

15  Construction  trades  occupations 

16  Transport  equipment  operating  occupations 

17  Other  occupations 

18  Occupation  not  stated 

19  Not  applicable  (because  persons  did  not  work). 
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Definitions  of  asset  components 
in  Chapter  8 


The  following  terms  and  definitions  are  taken  from  Statistics  Canada  (1973, 
73-5). 

Cash  on  hand.  Currency  and  such  ‘near  money’  as  uncashed  cheques, 
money  orders,  etc. 

Savings  deposits.  Chartered  bank  savings  deposits  and  savings  certificates, 
desposits  with  savings  banks  such  as  the  Post  Office  Savings  Bank  and  pro¬ 
vincial  and  district  banks,  with  credit  unions  and  caisses  populaires,  with 
trust,  loan,  and  insurance  companies,  and  deposits  held  with  stock  brokers, 
investment  dealers  and  stores;  the  value  of  deposit  and  guaranteed  invest¬ 
ment  certificates  of  trust  companies;  and  loan  debentures  of  loan  compa¬ 
nies. 

Other  deposits.  Deposits  with  chartered  banks  held  in  the  form  of  current 
or  personal  chequing  accounts. 

Other  than  Canada  Savings  Bonds.  Holdings  of  Government  of  Canada 
bonds  (other  than  Canada  Savings  Bonds)  including  both  direct  issues  by 
the  Federal  Government  and  issues  of  other  bonds  guaranteed  by  the  Gov¬ 
ernment  of  Canada  such  as  the  guaranteed  Canadian  National  Railway 
bonds;  also  holdings  of  all  other  bonds  and  debenture  issues  such  as  pro¬ 
vincial  and  municipal  government  bonds,  public  utility  bonds,  and  indus¬ 
trial  and  other  corporate  bonds;  also  includes  holdings  of  foreign  bonds  and 
debentures. 

Stocks.  Current  market  value  of  all  stocks,  shares  in  mutual  funds,  rights 
and  warrants  that  are  traded  on  stock  exchanges  or  over  the  counter;  value 
of  shares  in  private  investment  clubs  or  non-traded  (private)  mutual  funds. 

Mortgage  holdings.  Mortgages  held  on  residential  or  other  types  of  pro¬ 
perty. 
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Miscellaneous  non-liquid  financial  assets.  Loans  to  other  persons  outside 
the  family  unit,  assets  in  a  trust  fund  or  estate  (provided  the  respondent  is 
allowed  to  draw  on  the  capital  of  the  fund),  and  other  assets  such  as  oil 
royalties,  patents,  copyrights,  etc. 

Market  value  of  home.  Estimated  market  value  of  owner-occupied  homes. 

Market  value  of  vacation  home.  Estimated  market  value  of  vacation  home 
provided  such  a  home  is  customarily  or  occasionally  used  by  the  family 
unit. 

Investment  in  other  real  estate.  Equity  value  (estimated  market  value  less 
mortgage  outstanding)  in  real  estate  other  than  owner-occupied  homes  and 
vacation  homes. 

Value  of  cars.  Estimated  market  value  of  all  cars  owned  by  the  family 
unit. 

Not  included  in  these  measured  asset  components  are 

-equity  in  business  or  professional  interests;  i.e.,  net  investment  in  busi¬ 
ness  or  professional  practices  in  which  the  family  unit  was  engaged  (at  the 
time  of  the  survey)  on  the  basis  of  sole  proprietorship,  partnership,  or  pri¬ 
vate  corporation. 

-  insurance,  pensions,  and  annuity  savings.  No  data  were  collected  in  the 
survey  on  these  contractual  savings. 

For  a  discussion  of  these  and  other  limitations  of  the  data,  see  Podoluk 
(1974)  and  Davies  (1979). 


APPENDIX  D 


Computation  of  measures  of 
income  and  weaith  inequality 


The  various  inequality  statistics  used  in  this  study  were  computed  by  means 
of  a  program  developed  by  Beach  and  Andrew  (1977).  A  copy  of  the  FOR¬ 
TRAN  code  for  the  program  can  be  obtained  upon  request  from  the 
authors.  Following  is  a  brief  description  of  the  structure  of  the  program. 

The  first  step  in  all  the  computations  using  micro  data  was  to  run  a  Statis¬ 
tical  Package  for  the  Social  Sciences  (sPSS)  program  on  the  micro  data  tapes 
to  compute  for  each  of  several  subgroup  distributions  (e.g.  seven  age- 
groups):  a  large  number  of  histogram  frequencies  (usually  50-70  per  distri¬ 
bution);  and  minimum,  mean,  and  maximum  figures  for  each  distribution. 
These  data  then  serve  as  input  to  the  inequality  program. 

The  inequality  program  takes  the  histogram  input  data  for  each  group- 
(or  age-)  specific  distribution  and  computes  ninety-nine  percentile  income 
levels,  j^(l), ...,  y{99),  which  are  subject  to  adding-up  restrictions  based  on 
the  computed  mean  income  levels  that  have  been  read  in.  If  the  maximum 
income  figures  are  not  available,  Pareto  curves  are  fitted  to  the  top  end  of 
the  distributions  and  top  percentile  income  levels  are  interpolated  along  the 
curves,  again  subject  to  the  over-all  adding-up  restrictions.  The  percentile 
income  levels  then  serve  as  the  basis  for  all  further  calculations.  They  are 
aggregated  up  to  provide  vigintile  income  levels,  vigintile  means  (from 
which  the  relative  mean  income  curves  can  be  calculated),  vigintile  income 
shares,  and  cumulative  vigintile  shares  (from  which  the  Lorenz  curves  can 
be  plotted).  Finally,  the  aggregate  inequality  measures  such  as  the  Gini 
coefficient,  standard  deviation,  coefficient  of  variation,  and  Atkinson  index 
(for  several  different  values  of  e)  are  computed  and  printed  out. 


APPENDIX  E 


Estimation  of  equity  value  of 
owner-occupied  housing  in  Ontario 


As  indicated  in  the  body  of  Chapter  9,  the  estimation  of  equity  value  of 
owner-occupied  housing  for  home-owning  family  units  in  Ontario  consisted 
of  three  steps:  (1)  estimate  a  regression  equation  for  the  net  equity  value  in 
housing  for  all  Ontario  home-owning  units  in  the  Household  Income, 
Facilities,  and  Equipment  (hife)  Micro  Data  File  for  1971;  (2)  use  this 
estimated  relationship  to  impute  net  equity  value  for  each  Ontario  home 
owner  on  the  Survey  of  Consumer  Finances  (scf)  tape;  (3)  calculate  the 
imputed  rental  income  receipts  by  the  formula  given  in  the  text  and  add  it 
to  the  total  family  income  figures  on  the  tape.  Details  of  the  first  two  steps 
are  reviewed  in  this  appendix. 

Determinants  of  equity  value  of  housing  in  a  cross-sectional  micro-base 
equation  include  the  critical  factors  of  age,  income,  and  family  size.  Age  of 
head  would  be  expected  to  have  a  positive  effect  on  equity  value  of  housing 
with  perhaps  a  quadratic  relationship  called  for  to  allow  for  a  possible 
decrease  in  the  rate  of  accumulation  of  housing  equity  with  age.  Similarly, 
total  income  would  be  expected  to  have  a  positive  but  perhaps  quadratic 
effect  on  housing  equity,  other  things  being  equal.  Family  size  should  also 
enter  positively,  and  regional  dummy  variables  are  included  as  well.  The 
equation  was  also  specified  with  the  dependent  variable  in  log  form  in  order 
to  handle  any  heteroskedasticity  that  may  be  present  in  the  error  terms  in 
level  form.  The  equity  value  equation  estimated  by  ordinary  least  squares 
from  the  subfile  of  Ontario  home-owners  from  the  hife  micro  data  file  for 
1971  is  thus 
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log(MV  -  PO)  =  7.80003  +  0.30449 +  0.30953/^3 

(92.67)  (74.38) 

+  0.01370  NPER  +  0.05951  AGE  -  0.00045  (age)^ 
(2.953)  (95.02)  (54.37) 

-  0.13731  log  FTI  +  0.01486  (log  FTI)^, 
(12.26)  (25.89) 

=  0.3489,  ^7  3149  =  62.39,  SEE  =  0.6622,  NOBS  =  3157, 


where  MV  —  PO  is  the  estimated  equity  value  of  housing  (i.e.,  estimated 
market  value  of  house  minus  mortgage  principal  outstanding):  Dj  is  a 
dummy  variable  assuming  a  value  of  1  if  the  house  is  in  an  urban  area  with 
a  population  of  30000  or  more,  and  zero  otherwise;  D2  is  a  dummy  vari¬ 
able  assuming  a  value  of  1  if  the  house  is  in  an  urban  area  with  a  population 
of  1000  to  30000,  and  zero  otherwise  (the  omitted  standard  relative  to 
which  the  coefficients  on  D\  and  Dt,  are  measured);  is  a  dummy  vari¬ 
able  assuming  a  value  of  1  if  the  house  is  in  a  rural  area,  and  zero  other¬ 
wise;  NPER  is  the  number  of  persons  in  the  household;  age  is  the  age  of 
the  household  head;  and  fti  is  the  reported  total  income  of  the  household. 
The  figures  in  brackets  below  each  coefficient  are  the  F-statistics  for  single¬ 
coefficient  statistical  tests. 

The  properties  of  this  equation  appear  to  be  quite  reasonable.  Equity 
values  are  higher  in  large  urban  areas  where  market  values  are  high  and  in 
rural  areas  where  houses  tend  to  be  larger.  Larger  family  size  results  in 
slightly  higher  equity  value  invested  in  the  home.  Age  has  the  expected 
quadratic  effect  on  equity  value  of  housing,  which  first  rises  and  then 
declines  proportionally  after  a  peak  at  age  66.  The  income  elasticity  of  house 
equity  19  pn  is  in  the  reasonable  range,  increasing  from  0.0678  to  0.1364  to 
0.2049  as  FTI  increases  from  $1000  to  $10000  to  $100000.  The  first  deriva¬ 
tive 

8(MV  -  PO)  /  OFTI  =  ?7pTi  •  [  (MV  -  PO)  /  FTI]  , 

which  is  positive,  and  the  second  derivative 

9^  (MV  -  PO)  /  9FTI^  =  [7}p^,  (t?pp,  - 


1)  +  0.02972]  [(MV  -  P0)/FTI^], 
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which,  over  the  range  of  reasonable  values  for  FTI,  is  clearly  negative.  So 
again  we  have  a  quadratic  effect  in  income  as  well  as  age. 

The  above  regression  equation  has  been  used  to  estimate  imputed  mar¬ 
ket  value  of  housing  for  home-owning  units  on  the  SCF  micro  data  file.  But 
to  do  so  raises  several  problems.  First  of  all,  the  equation  was  estimated 
from  data  for  1971,  but  is  used  to  impute  equity  value  in  housing  in  1973 
values.  Consequently,  the  imputed  figures  from  this  equation  were  all  mul¬ 
tiplied  up  by  a  factor  of  1.31  in  accordance  with  an  estimated  increase  in 
Ontario  house  values  of  31  per  cent  between  1971  and  1973.' 

Secondly,  the  underlying  grouping  of  individuals  into  units  is  not  the 
same  in  the  two  data  files  being  used.  For  the  scF  file,  it  is  the  census 
family  unit,  a  fairly  narrow  definition  (‘immediate  family’)  consisting  of  ‘a 
husband  and  wife  (with  or  without  children  who  have  never  married)  or  a 
parent  with  one  or  more  children  who  have  never  married,  living  together 
in  the  same  dwelling’  (Statistics  Canada,  1975c,  8);  whereas  for  the  HIFE 
file,  it  is  the  household,  a  broader  definition  consisting  of  ‘any  person  or 
group  of  persons  occupying  a  dwelling  ...  a  family  group  with  or  without 
servants,  lodgers,  etc.,  or  a  group  of  unrelated  persons  sharing  a  dwelling’ 
(Statistics  Canada,  1975d,  Section  3,  1).  How  severe  a  problem  it  may  be  to 
change  from  one  definition  to  another  is  not  clear,  but  is  likely  to  be 
reduced  by  our  restricting  our  attention  first  to  home-owners  and  then  to 
family  units  of  two  or  more.  Since  the  household  is  the  broader  grouping  of 
persons,  if  equity  value  of  housing  varies  positively  with  family  size,  one 
may  expect  a  downward  bias  on  the  coefficient  on  nper  in  the  above 
regression  and  thus  an  underestimate  on  average  of  the  equity  value  of 
housing  owned  by  family  units.  But  these  estimates  are  being  used  to 
approximate  owner  consumption  of  housing  services;  and  if  a  family  unit 
has  non-family  persons  living  with  it,  its  own  consumption  of  housing  ser¬ 
vices  ought  to  be  reduced  from  what  it  otherwise  would  be.  Therefore  it  is 
not  certain  that  the  difference  in  definitions  will  bias  the  over-all  conclu¬ 
sions  in  the  direction  of  inequality  change  from  incorporating  estimates  of 
owner  consumption  of  housing  services. 

Thirdly,  it  should  be  noted  that  the  imputed  equity  value  of  housing 
figures  for  family  units  are  estimated  from  a  regression  equation.  These 
estimates,  however,  would  have  a  rather  smaller  dispersion  across  the 
micro  data  family  units  than  the  true  or  actual  values  of  housing  equity 
because  regression  estimates  are  conditional  means  and  thus  have  smaller 
variances  than  the  true  values.  Therefore,  so  as  not  to  reduce  unnecessarily 
the  dispersion  in  equity  values  (and  imputed  rental  income)  because  of  the 
regression  technique  employed,  we  added  group-mean  regression  residuals 
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back  into  the  forecast  of  housing  equity  values.  More  specifically,  estimated 
regression  residuals  were  computed  for  different  age,  income,  and  area 
groups  from  the  HIFE  file,  and  these  corresponding  residuals  were  then 
added  (algebraically)  to  the  initial  equity  value  forecasts  from  the  regression 
equation.  These  adjusted  estimates  were  then  inflated  up  to  1973  values  as 
already  outlined. 


APPENDIX  F 


Estimation  of  imputed  assets 


This  appendix  explains  some  of  the  more  technical  details  of  how  the 
ASSETS  figure  described  in  Chapter  1 1  was  generated  for  each  family  on  the 
Survey  of  Consumer  Finances  Ontario  micro  data  file.  Data  on  assets  made 
available  to  the  authors  by  Statistics  Canada  in  the  form  of  cross-tabulations 
of  total  family  asset  holdings  by  age  and  employment  status  of  head  for 
families  of  two  or  more  in  Canada  from  the  1970  Survey  of  Incomes, 
Assets,  and  Indebtedness.  Each  cell  in  the  cross-tabulation  of  family  asset 
holdings  by  age  and  employment  status  of  head  contained  a  sample  fre¬ 
quency  and  total  assets  figure  and  was  treated  as  a  single  observation  on  the 
average  value  of  assets  for  that  cell. 

Because  of  the  restricted  form  in  which  the  data  were  made  available,  a 
regression  function  on  family  asset  holdings  was  limited  to  a  relatively 
simple  form.  On  the  basis  of  life  cycle  considerations  discussed  in  Parts  One 
and  Two,  asset  holdings  are  assumed  to  be  a  positive  function  of  age  of  the 
family  head  with  a  quadratic  term  included  as  well  to  capture  any  concave 
effect  in  the  cross-sectional  age-assets  profile  because  asset  accumulation 
may  tend  to  flatten  out  and  even  decline  during  the  retirement  period. 
Employment  status  of  the  head  is  represented  by  a  set  of  0-1  dummy  vari¬ 
ables,  which  shift  both  the  intercept  of  the  function  as  well  as  the  linear 
coefficient  on  age.  Since  the  size  of  the  regression  error  on  an  equation  for 
family  asset  holdings  is  likely  to  vary  substantially  with  mean  asset  holdings 
across  cells,  particularly  across  age  groups,  the  dependent  variable  of  the 
equation  has  been  specified  in  logarithmic  form. 

The  estimation  of  an  equation  from  cross-tabular  data  in  which  the 
different  cells  have  different  sample  frequencies  raises  a  weighting  problem 
because  the  different  ‘observations’  carry  different  weights  corresponding 
to  their  sample  counts.  Consequently  we  used  a  weighted  or  heteroscedastic 
least-squares  regression  procedure  in  which  each  observation  weighted  by 
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the  square  root  of  the  sample  count  corresponding  to  that  cell.  In  particular, 
suppose  the  asset  equation  for  each  individual  family  /  in  the  /th  cell  were 
written  in  the  form 

K.  =  .  u., 

where  Xjj  is  a  vector  of  explanatory  variables  and  /3  a  corresponding  vector 
of  regression  parameters  assumed  to  be  the  same  for  all  families  in  the 
sample.  If  the  individual  families  are  independently  drawn  in  the  survey, 
then  the  variance  of  the  errors  for  regression  equation  on  cell  means, 

Y.  =  X.^  +  u.  , 

may  be  expressed  as 

var  {Uj)  =  o'^  I  SC. , 

where  SC/  is  the  sample  count  for  the  yth  cell  and  o-  2  is  the  variance  of  the 
individual  Uj/s.  To  adjust  for  this  heteroscedasticity,  then,  the  equation  was 
transformed  to 

V(scp)^.  =  V(scp;i^.(3  +  V(sc^)«-, 

SO  that  those  cells  with  a  larger  frequency  are  weighted  more  heavily  than 
those  with  a  relatively  small  count. 

The  resulting  weighted  least-square  regression  equation  was  estimated  as 

log  (assets)  =  5.5456T)pR  +  4.3229  +  0.0760 

(5.532)  (7.574)  (0.001) 

+  (0.1597Z)p,p  +  0.1778Z)pp  +  0.2365 p)  •  AGE 
(3.356)  (5.669)  (6.807) 


=  0.9083,  SEE  =  12.19,  =  257.5, 


0.001525  AGE^ 
(3.905) 

NOBS  =  163, 


where  is  a  dummy  variable  assuming  a  value  of  1  if  the  family  head  is 
an  employer,  and  0  otherwise;  Drr  is  a  dummy  variable  assuming  a  value 
of  1  if  the  family  head  is  an  employee,  and  0  otherwise;  is  a  dummy 
variable  assuming  a  value  of  1  if  the  family  head  is  not  in  the  labour  force. 
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and  0  otherwise;  AGE  is  the  age  of  the  family  head  as  represented  by  the 
mid-point  of  each  age  interval  except  for  the  youngest  interval  (where  22.0 
was  used)  and  the  oldest  (where  70.0  was  used).  Since  the  three  employ¬ 
ment  categories  are  exhaustive,  no  intercept  was  used.  The  figure  in  brack¬ 
ets  below  each  estimated  coefficient  is  the  corresponding  F-statistic  for  the 
coefficient.  As  one  can  see,  the  equation  appears  to  fit  reasonably  well,  with 
the  employment  dummy  coefficients  following  an  expected  pattern,  and  age 
having  a  quadratic  or  inverted-U  effect  on  asset  holdings. 

The  next  step  in  the  adjustment  procedure  is  to  use  this  equation  to 
estimate  a  value  for  asset  holdings  for  each  family  on  the  SCF  Ontario  micro 
file.  These  values,  however,  would  have  a  rather  smaller  dispersion  across 
families  on  the  tape  than  would  the  corresponding  true  values  of  asset  hold¬ 
ings  because  regression  forecasts  are  essentially  conditional  means  and  thus 
have  smaller  variances  than  the  true  values.  Therefore,  so  as  not  to  reduce 
unnecessarily  the  dispersion  in  asset  values  (and  hence  the  imputed  capital 
gains)  because  of  the  regression  technique  employed,  we  added  the  original 
cell-mean  regression  residual  back  into  the  forecast  or  estimated  value  for 
asset  holdings.  More  specifically,  once  a  value  for  assets  has  been  obtained 
for  a  particular  family  from  the  above  regression  equation,  this  value  and 
the  corresponding  information  on  age  and  employment  status  of  the  head 
of  the  family  jointly  determine  a  cell  from  the  original  cross-tabulation  and 
a  regression  residual  corresponding  to  that  cell.  This  residual  is  then  added 
(algebraically)  to  the  previously  estimated  assets  figure.  This  value  is  then 
adjusted  proportionally  so  that  the  mean  across  all  families  on  the  scF 
Ontario  file  is  the  same  as  that  given  for  Ontario  families  in  the  original 
Survey  of  Incomes,  Assets,  and  Indebtedness.  Finally,  each  figure  is  then 
inflated  to  estimated  1973  values  by  the  corresponding  increase  in  Ontario 
family  personal  income.  The  resulting  inflated  and  adjusted  assets  figure  for 
each  family  is  denoted  as  assets  in  the  main  body  of  the  chapter.  It  should 
be  noted,  however,  that  this  adjustment  procedure  of  adding  the  original 
regression  residuals  back  in  does  not  fully  adjust  for  the  reduced  variance  in 
the  imputed  asset  figures  because  it  does  not  capture  within-cell  variation  as 
well  (see,  for  example,  Garfinkel  and  Haveman  1977).  However,  the  origi¬ 
nal  Statistics  Canada  cross-tabulations  provided  no  information  on  the  latter 
while  providing  fairly  detailed  categorical  breakdowns.  So  the  within-cell 
variation  has  been  treated  as  minor  compared  to  the  between-cell  variation 
in  asset  holdings.  Clearly,  though,  access  to  the  underlying  micro  data  on 
family  assets  would  be  desirable  for  present  purposes. 


APPENDIX  G 


Estimation  of  portfolio  rates 
of  capital  gains 


This  appendix  explains  some  of  the  details  of  estimating  average  rates  of 
accrued  capital  gains  for  each  family  on  the  Survey  of  Consumer  Finances 
Ontario  micro  file  used  in  the  present  study. 

Detailed  percentage  portfolio  breakdowns  by  age  of  family  head  and 
income  class  were  made  available  to  the  authors  by  Statistics  Canada  from 
the  1970  Survey  of  Incomes,  Assets,  and  Indebtedness  for  Canadian  fami¬ 
lies  of  two  or  more.  They  also  provided  similar  breakdowns  for  Ontario 
families,  but  only  for  different  age  groups  (and  not  income  classes). 

The  procedure,  then,  entailed  taking  the  asset-component-specific  rates 
of  capital  gains  for  1973  and  the  hypothetical  rates,  and  using  the  above 
percentage  portfolio  breakdowns  to  compute  weighted  average  rates  of  port¬ 
folio  capital  gains  for  each  age  and  income  class  for  the  Canadian  asset  data 
and  for  each  age  group  for  the  Ontario  asset  data  (see  Table  G.l).  As  there  is 
a  slight  difference  between  rates  for  Ontario  and  Canada  as  a  whole  for  the 
first  three  age  groups,  the  weighted  average  rates  for  age  and  income 
classes  based  on  the  Canadian  data  were  adjusted  by  the  ratio  of  Ontario 
mean  rates  to  Canadian  mean  rates  corresponding  to  each  age  group.  The 
resulting  ‘Ontario-adjusted  weighted  mean  rates’  of  portfolio  capital  gains 
used  in  the  calculations  of  this  chapter  are  presented  in  Table  G.2;  they  are 
based  on  the  1973  data  and  in  Table  G.3  on  the  hypothetical  data.  Each 
family  on  the  SCF  tape,  then,  was  allocated  a  figure  from  each  of  these  two 
tables  according  to  its  income  class  and  the  age  of  the  family  head. 
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TABLE  G,1 

Estimated  rates  of  capital  gains  on  total  asset  holdings  by  age  of  head  for  Ontario  and  Canada 
(percentages) 


Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

All  ages 

1973  capital  gains 

Ontario  9.62 

14.58 

16.45 

13.71 

11.76 

10.00 

13.56 

Canada  7.41 

13.60 

14.28 

13.51 

11.25 

10.84 

13.09 

Hypothetical  capital  gains 

Ontario  —0.30 

2.55 

3.45 

2.86 

2.87 

2.55 

2.89 

Canada  —1.31 

2.20 

2.92 

2.86 

2.63 

2.62 

2.73 

source:  See  sources  to  Tables  127-129. 


TABLE  G. 2 

Rates  of  capital  gains  on  total  asset  holdings  by  age  of  head  and  income  class  for  1973, 
adjusted  for  Ontario 


Income  ($) 

Under  25 

25-34 

35^4 

45-54 

55-64 

65  &  over 

Less  than  1000 

-14.65 

9.24 

16.02 

16.57 

10.94 

16.22 

1000-1999 

-19.89 

14.93 

16.69 

14.34 

14.77 

14.31 

2000-2999 

3.05 

12.57 

20.10 

15.12 

13.42 

13.19 

3000-3999 

15.62 

13.70 

17.45 

12.62 

14.64 

12.47 

4000-4999 

18.37 

14.22 

18.28 

16.47 

13.25 

9.62 

5000-5999 

4.39 

15.89 

16.38 

15.21 

13.75 

9.76 

6000-6999 

2.92 

14.93 

19.66 

15.61 

14.16 

8.60 

7000-9999 

2.36 

15.52 

18.57 

15.58 

13.66 

9.13 

10000-14999 

11.73 

14.35 

17.02 

14.29 

12.65 

9.23 

15000-24999 

20.33 

12.16 

15.27 

13.14 

11.19 

7.60 

25  000  and  over 

10.51 

16.60 

9.74 

7.85 

6.09 

2.48 

All  incomes 

9.62 

14.58 

16.45 

13.71 

11.76 

10.00 

source:  See  source  to  Table  G.l. 
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TABLE  G. 3 

Rates  of  capital  gains  on  total  asset  holdings  by  age  of  head  and  income  class 
from  hypothetical  data  adjusted  for  Ontario 


Income  ($) 

Under  25 

25-34 

35-44 

45-54 

55-64 

65  &  over 

Less  than  1000 

-2.91 

0.31 

3.56 

3.08 

2.10 

3.66 

1000-1999 

-3.29 

1.98 

2.97 

4.04 

3.07 

3.23 

2000-2999 

-0.82 

0.52 

3.80 

2.84 

2.46 

3.17 

3000-3999 

0.40 

1.73 

3.95 

2.67 

2.68 

2.94 

4000-4999 

0.39 

1.94 

3.39 

2.99 

2.67 

2.47 

5000-5999 

-0.62 

2.59 

2.73 

2.67 

2.82 

2.19 

6000-6999 

-0.70 

2.52 

3.76 

2.82 

2.87 

2.47 

7000-9999 

-0.98 

2.48 

3.59 

3.09 

2.82 

2.19 

10000-14999 

-0.15 

2.72 

3.48 

2.76 

2.87 

2.15 

15000-24999 

0.60 

2.43 

3.62 

2.83 

2.86 

2.81 

25  000  and  over 

0.78 

3.80 

2.63 

2.84 

3.12 

0.91 

All  incomes 

-0.30 

2.55 

3.45 

2.86 

2.86 

2.55 

APPENDIX  H 


The  imputation  procedure 
for  net  worth 


This  appendix  explains  the  technical  details  of  how  net  worth  figures  were 
imputed  for  each  family  on  the  1974  SCF  Ontario  tape.  Since  the  general 
procedure  for  imputing  for  net  worth  is  similar  to  that  for  asset  holdings 
described  in  Chapter  1 1 ,  the  present  discussion  roughly  parallels  the  one  in 
Appendix  F.  As  mentioned  in  the  text,  the  net  worth  data  used  in  the 
analysis  came  from  the  1970  Survey  of  Incomes,  Assets,  and  Indebtedness. 
A  detailed  discussion  of  the  characteristics  of  these  data  can  be  found  in 
Chapter  8.  The  data  were  made  available  to  the  authors  by  Statistics  Canada 
in  the  form  of  specially  prepared  cross-tabulations  (for  families  of  two  or 
more)  of  family  net  worth  by  total  family  income  and  age  of  head  for 
Ontario.  The  procedure  for  estimating  net  worth  for  each  family  on  the 
1974  SCF  Ontario  file  consisted  of  three  steps:  estimation  of  a  net  worth 
equation  as  a  function  of  age  and  family  income  from  the  1970  net  worth 
cross-tabulations;  use  of  this  equation  to  provide  an  estimate  of  net  worth 
holdings  for  each  family  on  the  1974  scF  tape;  and  inflation  of  the  resulting 
adjusted  estimates  up  to  1973  values. 

Let  us  turn  first  to  the  estimation  step.  The  specification  of  the  equation 
is  based  on  life-cycle  considerations  discussed  in  Part  One  of  this  study  and 
takes  into  account  the  empirical  finding  of  Chapter  8  that  the  value  of 
family  net  worth  holdings  generally  varies  with  age  of  head  in  a  positive 
concave  fashion  (Figure  41)  and  with  family  total  income  in  a  positive  con¬ 
vex  fashion  (Figure  43)  and  that  there  is  a  marked  interaction  effect 
between  age  and  income  as  well  (Tables  70  and  71).  Accordingly,  the 
regression  function  has  been  specified  to  be  quadratic  in  both  age  and 
family  income  in  the  form 
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Uq  +  (a^  +  AGE  +  AGE^)logFTI 

+  (j3j  +  jS^AGE  +  133  AGE^)  (log  FTI)^ 

where  FTl  represents  family  total  income  and  age  is  the  age  of  the  family 
head.  In  the  cross-tabular  data  from  which  the  equation  is  estimated,  FTI  is 
in  fact  taken  as  the  weighted  mean  income  for  each  cell,  and  age  is  repre¬ 
sented  by  the  mid-point  of  each  age  interval  except  for  the  under  25  group, 
which  is  centred  at  22,  and  the  65  and  over  group,  which  is  represented  by 
age  70. 

A  second  consideration  in  the  estimation  step  is  that  the  error  term  of 
the  regression  equation  is  likely  to  be  heteroscedastic  across  cells  because  it 
picks  up  the  effect  of  variables  that  may  have  been  omitted,  particularly 
across  ages.  The  conventional  way  of  handling  such  heteroscedasticity  is  to 
express  the  dependent  variable  of  the  equation  in  logarithmic  form.  But  in 
the  case  of  net  worth  some  values  are  in  fact  negative.  Therefore  the  largest 
negative  value  across  cells  for  each  age  group  was  calculated  and  repre¬ 
sented  by  the  variable  A/,  an  adjustment  dummy  taking  the  values  — 1200, 

—  5600,  —2700,  —3200,  —4400,  and  —  500  for  the  six  age  groups  employed 
in  this  study.  The  dependent  variable  was  then  expressed  in  the  form  log 
(NW-Da). 

The  final  consideration  in  the  estimation  step  is  that  the  different  cells  in 
the  cross-tabulation  from  which  the  net  worth  equation  was  estimated  have 
very  different  frequencies,  or  sample  counts.  Obviously  one  would  not  wish 
to  weight  the  figures  in  one  cell  equally  with  those  in  another  if  the  former 
represents  ten  times  as  many  families  as  the  latter.  So  again  a  heterosce¬ 
dasticity  problem  arises,  and  in  this  case  is  handled  by  running  a  weighted 
regression  in  which  each  observation  is  multiplied  by  the  square  root  of  the 
sample  count  for  that  cell.  This  was  discussed  in  Appendix  F.  The  resulting 
weighted  regression  estimates  are  thus 

log(NW-Dj  =  27.202  +  (-12.267  +  0.2889  AGE  -  0.002625  AGE^)  log  FTI 

(2.570)  (6.250)  (7.177)  (5.813) 

+  (1.0827  -  0.0294  AGE  +  0.002747  AGE^)  (log  FTI)^ 
(8.100)  (6.200)  (5.112) 

=  0.9200,  7^6  154  =  314.3,  NOBS  =  171, 

where  F-statistics  are  given  in  brackets  below  each  coefficient  estimate. 
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The  properties  of  this  equation  appear  quite  reasonable.  6  Nw6  FTI  is  posi¬ 
tive,  and  d  ^NW/O  FTI^  is  also  positive  for  reasonable  values  of  income  and 
age.  The  partial  elasticity  of  net  worth  with  respect  to  income  evaluated  at 
mean  income  values  for  ages  25,  40,  and  55,  for  example,  takes  the  values 
3.74,  1.02,  and  0.50  respectively.  The  age  effect  also  has  the  expected  quad¬ 
ratic  pattern  with  peak  net  worth  holdings  occurring  for  an  income  value  of 
$10000,  for  example,  at  age  69. 

The  second  step  in  the  imputation  procedure  is  to  use  this  equation  to 
provide  estimates  of  net  worth  holdings  for  each  family  on  the  1974  SCF 
Ontario  file.  This  was  done  by  inserting  particular  values  for  age  of  head 
and  family  total  income  (deflated  from  1973  to  1969  values  by  the  propor¬ 
tional  change  in  mean  family  total  income)  in  the  above  estimated  equation 
and  generating  the  corresponding  1970  net  worth  estimates.  Care  was  also 
taken  to  insure  that  the  few  net  worth  estimates  outside  the  range  corre¬ 
sponding  to  Onw/Ofti  =  0  were  set  at  their  boundary  values,  thereby 
eliminating  a  small  number  of  extreme  outliers.  The  next  step  in  the  impu¬ 
tation  procedure  is  to  add  the  regression  error  back  in  (algebraically)  to 
these  initial  wealth  estimates  so  that  the  new  estimated  net  worth  series  will 
not  have  its  dispersion  across  families  unnecessarily  reduced  by  the  regres¬ 
sion  forecast  procedure.  Specifically,  the  initial  wealth  estimate  along  with 
the  age  and  (deflated)  fti  figure  for  each  family  are  used  to  identify  a  par¬ 
ticular  cross-tabulation  cell  and  associated  regression  residual  corresponding 
to  that  family.  This  residual  is  then  added  algebraically  to  the  initial  wealth 
estimate  to  yield  a  residual-adjusted  net  worth  estimate  analogous  to  the 
procedure  discussed  in  Appendix  F  for  estimates  of  asset  holdings. 

The  final  step  in  the  imputation  procedure  is  to  re-inflate  the  residual- 
adjusted  net  worth  estimate  by  the  proportional  change  in  mean  Ontario 
family  total  income  from  1970  and  1973.  Those  figures  are  the  ones  used  in 
the  analysis  in  Chapter  12. 
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Derivation  and  implementation 
of  the  adjustment  for 
utility-equivalent  annuity  income 


In  this  appendix  we  go  through  an  algebraic  derivation  of  the  utility-equiva¬ 
lent  annuity  income  formula  for  the  multi-period  case  used  in  the  current 
analysis,  and  then  explain  how  the  different  parameter  values  in  the  formu¬ 
las  were  selected  in  order  to  implement  the  adjustment  procedure.  The 
following  theoretical  development  follows  the  basic  ideas  of  Nordhaus 
(1973). 

A  family  is  assumed  to  have  a  utility  function  of  consumption  of  the 
form 

V  =  flU[C{t)]e->^'dt, 

where  V  is  additively  separable  across  time  from  the  current  period  for  the 
length  of  the  family’s  expected  life  T,  p  is  a  subjective  rate  of  time  prefer¬ 
ence,  and  Ul]  has  such  convenient  properties  as  strict  concavity  and  con¬ 
stant  tastes  over  time.  The  family  also  faces  constraints  of  the  form 

dw{t)ldt  =  S(t), 

C{t)  +  S{t)  =  rW{t), 

IV(0)  =  W, 

W(T)  =  0, 

where  it  is  assumed  that  the  optimization  process  refers  to  family  consump¬ 
tion  out  of  investment  income  {rW{t))  and  the  terminal  capital  stock  is 
zero  so  that  the  utility  equivalent  annuity  just  exhausts  the  family’s  current 
stock  of  wealth  by  the  time  life  expectancy  is  ended.  S{t)  indicates  savings 
out  of  investment  income,  r  the  real  rate  of  interest,  and  W  the  current 
stock  of  family  net  worth. 
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Solution  of  this  optimization  problem  by  conventional  procedures  leads 
to  the  optimal  time  path  of  consumption  of 

dC(t)ldt  =  {r-p)U\C)l-U"{C\ 

A  useful  further  simplification  is  to  represent  the  utility  function  by  the 
isoelastic  function 

{^1-5 

I _ ,  for  0  <  5  ^1 

1-6 

log  (C),  for  5  =  1, 

where  6  is  the  (constant)  elasticity  of  marginal  utility  with  respect  to  con¬ 
sumption.  The  solution  can  then  be  rewritten  as 

C*(/)  =  C^e^', 

where  ^  =  (/'  —  p)/6  and  Cq  =  W^I These  optimal  consumption 

#  ^  ___ 

values  correspond  to  C\  and  C2  at  point  A  in  Figure  70. 

The  utility-equivalent  annuity  income,  is  then  defined  to  be  the 

value  of  that  constant  consumption  stream  which  gives  a  total  utility  equal 
to  that  of  the  optimal  consumption  stream.  It  is  thus  the  solution  of  the 
equation 

where  T**(r)  =  Y**  is  constrained  to  be  constant  for  all  t.  The  resulting 
solution  is  given  by 

Y**  =  W(r- gl 

(p-S-{l-6))]'^*“®  for5  ^  1, 

which  corresponds  to  the  co-ordinates  of  point  B  in  Figure  70.  The  expres¬ 
sion  for  the  Weisbrod-Hansen  annuity  is 

Y*  =  h^[r/(l 

SO  that  one  can  see  that  the  two  annuity  values  differ  by  a  proportionality 
factor  dependent  upon  tastes  8  and  p ,  market  conditions  r,  and  life  expec¬ 
tancy  T. 
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Empirical  implementation  of  the  utility-equivalent  annuity  procedure 
thus  requires  that  particular  values  be  assigned  to  the  various  parameters 
appearing  in  the  expression  for  Y**.  For  convenience  and,  for  lack  of 
specific  estimates  to  the  contrary,  it  is  assumed  that  the  parameters  of  the 
isoelastic  utility  function  are  uniform  across  the  population. 

The  real  rate  of  growth  of  per  capita  Canadian  consumption  g  was  cal¬ 
culated  using  a  simple  log-linear  time-series  regression  for  the  period 
1950-1974  as  0.028. 

The  real  rate  of  return  on  capital  for  consumers  was  calculated  following 
Nordhaus  (1973,  497)  as  the  weighted  average  of  an  ‘equity  rate’  and  a 
‘bond  rate,’  where  the  weights  are  the  shares  of  ‘equities’  (85  per  cent)  and 
‘bonds’  (15  per  cent)  in  consumer  asset  portfolios.  For  the  real  rate  of 
return  on  bonds,  a  figure  of  0.025  is  taken,  and  for  the  real  rate  of  return 
on  ‘equity,’  a  value  of  0.065  is  taken  from  the  recent  findings  of  Helliwell, 
Sparks,  and  Frisch  (1973,  281).  The  resulting  estimate  of  the  real  rate  of 
return  on  net  worth  is  thus  computed  to  be  about  6  per  cent. 

Finally,  Blinder  (1976,  36)  has  pointed  out  that  several  recent  indepen¬ 
dent  studies  have  estimated  the  elasticity  of  marginal  utility  with  respect  to 
consumption  —8  at  approximately  —1.5  for  the  isoelastic  utility  function 
used  in  the  present  analysis.  Since  g  =  (r  —  p)/8,  the  implicit  real  rate  of 
time  discount  p  indicated  by  the  model  is  about  2  per  cent.  This  value  of  p 
is  not  unreasonable  and  probably  more  realistic  than  the  zero  rate  of  time 
preference  used  by  Nordhaus. 

To  calculate  the  Weisbrod-Hansen  annuity  value  Y*  entails  the  use  of 
market  or  nominal  rates  of  return  on  wealth  holdings,  whereas  the  utility- 
equivalent  annuity  calculations  are  expressed  in  real  terms.  In  order  to 
make  the  latter  comparable  to  the  former,  we  assume  two  different  rates  of 
price  expectations  of  2  per  cent  and  6  per  cent  resulting  in  the  same  two 
nominal  rates  of  interest,  8  per  cent  and  12  per  cent,  used  in  the  Weisbrod- 
Hansen  annuity  calculation.  Thus  both  annuity  calculations  have  been 
based  on  the  same  nominal  rates  of  interest,  but  in  the  utility-equivalent 
annuity  approach  the  rates  have  been  decomposed  into  real  rate  of  interest 
and  price  expectation  components. 
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Details  of  the  construction 
of  the  simulation  model 


This  appendix  explains  in  more  detail  than  in  the  main  text  the  various 
computations  involved  in  the  construction  of  the  CPP  retirement  benefits 
simulation  model.  There  are  four  principal  stages:  estimation  of  cross- 
sectional  age-earnings  profiles;  transformation  of  the  cross-sectional  profiles 
into  longitudinal  expected  lifetime  earnings  trajectories;  calculation  of  cpp 
benefit  and  contribution  streams  for  each  participant  in  the  Plan  on  the 
Survey  of  Consumer  Finances  Ontario  micro  data  file,  and  computation  of 
the  discounted  present  value  of  net  benefits  for  each  participant  and  aggre¬ 
gation  across  participants  within  family  units. 

The  first  stage  in  the  calculations  is  to  estimate  cross-sectional  age- 
earnings  profiles  for  all  individuals  that  have  positive  earnings.  This  was 
done  by  estimating  semi-logarithmic  earnings  equations  separately  for  men 
and  women  and  separately  for  each  of  nine  education  categories  from  the 
1971  Census  Public  Use  Sample  Tape  for  individuals  in  Ontario.  This  par¬ 
ticular  data  source  was  used  because  the  large  number  of  observations  avail¬ 
able  permitted  a  fairly  substantial  amount  of  disaggregation  in  the  analysis. 
The  regression  estimates  are  presented  in  Appendix  K. 

The  estimated  earnings  equations  were  then  applied  to  records  for  indi¬ 
vidual  adults  on  the  Survey  of  Consumer  Finances  1974  micro  data  file  for 
Ontario  to  yield  cross-sectional  earnings  estimates  for  1973.  However, 
regression  estimates  by  their  nature  have  a  smaller  dispersion  across  obser¬ 
vations  than  the  corresponding  actual  values,  and  thus  could  convey  a  very 
misleading  impression  of  earnings  inequality.  Therefore  the  estimated  earn¬ 
ings  series  was  adjusted  to  conform  to  the  actual  reported  earnings  series  on 
the  SCF  file  by  adding  back  in  the  (algebraic)  error  between  the  two.  The 
adjusted  estimates  of  earnings  are  thus  constrained  to  reproduce  exactly  the 
actual  earnings  distribution  reported  for  the  base  year  of  1973. 
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The  second  stage  in  the  calculations  is  the  transformation  of  the  above 
cross-sectional  profiles  into  longitudinal  expected  lifetime  earnings  trajecto¬ 
ries  for  each  individual  adult  on  the  SCF  Ontario  file.  This  requires  adjusting 
upward  each  year  the  cross-section  profiles  (illustrated  in  Chapter  4)  to  take 
account  of  expected  real  wage  increases  associated,  for  example,  with  tech¬ 
nological  and  other  productivity  changes  over  time  and  of  expected  nomi¬ 
nal  wage  gains  associated  with  seniority  effects,  cyclical  fluctuations,  union 
pressures,  and  general  inflation.  Clearly,  such  dynamic  or  time-related 
changes  can  affect  various  earning  groups  in  the  population  quite  differently 
over  extended  periods  of  time,  but  for  convenience  it  is  assumed  in  this 
study  that  the  impact  of  these  effects  is  neutral  or  the  same  across  all  age 
groups  in  the  population  and  proportionally  constant  over  time.  The  rate  of 
changes  in  nominal  wages,  salaries,  and  supplementary  labour  income  per 
capita  in  Canada  was  estimated  at  6.24  per  cent  (Industrial  Composite  Earn¬ 
ings  series  in  the  National  Accounts,  Canadian  Statistical  Reviews,  various 
issues),  over  the  period  1950-74  with  an  upward  trend  at  the  end  of  the 
period.  So  the  rate  of  growth  of  nominal  earnings  for  purposes  of  this  study 
has  been  set  at  a  constant  7  per  cent.  The  resulting  longitudinal  age-earn¬ 
ings  trajectories  are  thus  steeper  than  the  cross-sectional  profiles  and  peak 
at  a  later  age  or  simply  keep  rising  until  retirement. 

The  earnings  profiles  as  computed  so  far  refer,  however,  only  to  those 
individuals  with  positive  earnings  in  1973.  They  do  not  reflect  the  fact  that 
some  adults  may  not  receive  any  earnings  in  a  given  year  because  they  are 
students  and  have  not  yet  entered  the  labour  force;  because  they  have 
retired;  because  they  are  unemployed;  or  because  they  have  dropped  out  of 
the  labour  force  owing  to  illness  or  disability  or  in  order  to  have  children 
and  raise  a  family.  This  question  of  labour  market  attachment  is  particularly 
important  for  young  and  old  workers  and  for  married  women.  Conse¬ 
quently,  the  longitudinal  earnings  trajectories  are  also  adjusted  to  take 
account  of  the  probability  of  zero  earnings  receipts  in  a  given  year.  These 
probabilities  have  also  been  estimated  from  the  1971  Census  file  of  indi¬ 
viduals  for  Ontario  as  functions  of  sex,  age,  educational  attainment,  and 
marital  status,  and  are  presented  in  summary  form  also  in  Appendix  K. 
Since  the  estimated  earnings  profiles  already  incorporate  the  effects  of  part- 
year  and  part-time  earnings  behaviour  of  individuals,  adjustment  for  zero- 
earnings  receipts  in  particular  years  is  handled  by  assuming  that  each 
individual  has  one  year  of  zero-earnings  receipts  out  of  every  N  years, 
where 


=  1  /  1  -  AVPROB 
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and  AVPROB  is  the  mean  probability  of  zero-earnings  for  a  particular  age, 
sex,  marital  status,  and  education  group  averaged  over  potential  working 
years  beyond  1965  (when  the  Canada  Pension  Plan  was  legislated).  Entrance 
into  the  labour  force  was  assumed  to  occur  at  age  18  (unless  delayed  by 
higher  levels  of  education)  and  final  exit  at  age  65.  The  resulting  adjusted 
earnings  trajectories  can  thus  be  interpreted  as  expected  earnings  profiles 
over  the  life  cycle  of  an  earner. 

The  third  stage  of  the  calculations  consists  of  using  these  expected  earn¬ 
ings  profiles  to  compute  estimated  cpp  benefits  and  contributions  over  time 
for  each  participant  of  the  Plan  on  the  SCF  Ontario  file  from  1966  on. 
Details  of  the  Plan  were  described  in  Chapter  13  and  need  not  be  repeated 
here.  To  allow  for  employer-shifting  of  the  payroll  tax,  estimates  of  contri¬ 
butions  are  made  under  two  different  assumptions  of  full  shifting  of  the  tax 
(i.e.,  a  de  facto  proportional  tax  rate  of  3.6  per  cent  on  pensionable  earn¬ 
ings)  and  no  shifting  (i.e.,  a  proportional  tax  rate  of  1.8  per  cent).  The 
benefit  and  tax  rules  as  implemented  in  the  model  also  incorporate  the 
principal  transitional  aspects  of  the  cpp  with  respect  to  the  gradual  phasing 
in  of  benefit  entitlement  and  the  rules  for  determining  the  basic  exemption 
and  maximum  pensionable  earnings  levels  each  year  from  1966  on.  Nomi¬ 
nal  earnings  are  assumed  to  increase  annually  by  a  scale  factor  of  7  per 
cent,  and  inflation  expectations  (according  to  which  retirement  benefits  are 
indexed)  carry  on  at  a  constant  rate  of  2  per  cent.  Age  expectations  are 
determined  in  similar  fashion  to  the  description  in  Appendix  l.  The  result  of 
this  phase  of  the  calculations  is  a  time  stream  of  expected  contributions  and 
CPP  benefits  from  1966  onwards  for  each  adult  on  the  1974  scF  Ontario  file. 

The  final  stage  of  the  calculations  then  is  the  aggregation  of  the  estimated 
benefit  and  contribution  streams  over  time  and  across  participants  within 
family  units.  In  the  first  step,  aggregation  over  time  for  each  participant  is 
done  by  computing  the  discounted  present  value  to  the  year  1973  of  net 
benefits  (i.e.,  benefits  minus  contributions)  under  the  Plan  based  on  a  dis¬ 
count  rate  of  6  per  cent  described  in  the  last  chapter.  The  result  is  a  figure 
for  the  estimated  ‘net  worth’  of  the  Plan  to  each  participant  in  1973.  The 
second  step  is  to  sum  these  discounted  net  benefit  figures  for  participants  in 
each  family  unit  on  the  scF  Ontario  file.  In  the  case  of  single-adult  family 
units  (either  male  or  female  head) ,  there  is  only  one  participant  in  the  unit. 
In  the  case  of  husband-wife  families,  there  are  two  potential  participants, 
whose  net  benefits  are  combined.  The  final  result  is  an  estimate  of  the 
present  value  of  lifetime  net  benefits  under  the  present  rules  of  the  CPP  for 
each  family  unit  on  the  SCF  Ontario  file,  discounted  to  the  year  1973.  The 
summary  inequality  characteristics  across  age  and  income  groups  of  this  esti¬ 
mated  stock  of  publicly  provided  net  worth  have  been  analysed  in  Chapter  13. 


APPENDIX  K 


Earnings  equations  and 
participation  proportions 


The  first  part  of  the  stimulation  model  described  in  Appendix  J  is  the  gen¬ 
eration  of  expected  lifetime  earnings  trajectories  for  adult  men  and  women 
in  the  sample.  This  was  done  by  estimating  (cross-sectional)  earnings  equa¬ 
tions  for  separate  sex  and  education  groups  in  the  population,  and  then 
shifting  the  earnings  equations  upwards  over  time  to  incorporate  average 
expected  growth  in  nominal  earnings,  thereby  generating  expected  longitu¬ 
dinal  age-earnings  profiles  for  labour  force  participants.  The  longitudinal 
profiles  were  then  adjusted  by  a  disaggregated  set  of  age-  and  sex-specific 
labour  force  participation  proportions  to  yield  estimated  total  earnings 
trajectories  over  the  expected  working  life  of  adults  in  1973. 

Both  the  cross-sectional  earnings  equations  and  the  labour  force  parti¬ 
cipation  proportions  were  estimated  from  the  1971  Census  Public  Use 
Sample  Tape  for  individuals  in  Ontario  in  1970.  This  data  source  was  used 
in  the  construction  of  individual  earnings  profiles  because  the  large  sample 
size  allowed  a  fairly  disaggregated  and  detailed  analysis  of  earnings  pat¬ 
terns  in  Ontario,  and  because  the  Survey  of  Consumer  Finances  file  on 
which  the  other  calculations  are  done  is  for  family  units,  not  individuals. 

Disaggregated  earnings  equations  were  run  separately  for  each  of  nine 
education  categories  and  separately  for  men  and  women.  The  education 
categories  used  are 

1  No  schooling 

2  Schooling  less  than  grade  5 

3  Grades  5-8 

4  Grades  9-1 1 

5  Grades  12-13 

6  Some  university  education,  but  no  degree  obtained 

7  University  education  3-4  years,  with  degree 
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8  University  education  for  5  years  or  more,  but  without  degree 

9  University  education  for  5  years  or  more,  with  degree. 

The  earnings  equations  were  specified  in  fairly  conventional  fashion  with 
the  dependent  variable  in  logarithmic  form  in  order  to  reflect,  for  example, 
the  work  of  Becker  (1964)  and  Mincer  (1970,  1974)  and  others  in  the 
human  capital  area  and  to  allow  for  possible  heteroscedasticity  of  the  error 
term  in  a  level  form  specification.  The  explanatory  variables  include  area  of 
residence  and  a  quadratic  function  of  age  to  reflect  the  concavity  of  cross- 
sectional  age-earnings  profiles.  The  earnings  equations  for  women  also 
included  an  adjustment  for  time  spent  out  of  the  labour  force  for  child 
bearing  and  raising  a  family.  The  particular  specifications  employed,  then, 
are 

log  (YE)  =  do  ^  h^2  dj  AGE^ 

for  men,  and 

log  (YE)  =  do  +  di^i  +  ^3^3  dj  AGE^  +  dg  NC 

for  women,  where  ye  is  the  wages  and  salaries  plus  self-employment 
income;  Di  is  a  dummy  variable  taking  a  value  of  1  if  place  of  residence  is 
an  urban  area  of  30000  or  over,  and  0  otherwise;  D2  is  a  dummy  variable 
taking  a  value  of  1  if  place  of  residence  is  an  urban  area  under  30000  in 
population,  and  0  otherwise;  2)3  is  a  dummy  variable  taking  a  value  of  1  if 
place  of  residence  is  a  rural  area  but  is  non-farm,  and  0  otherwise;  age  is 
the  age  of  the  individual;  and  NC  is  the  number  of  children  in  a  family.  The 
omitted  reference  group  for  the  area-of-residence  dummies  is  the  rural- 
farm  category. 

The  equations  were  estimated  by  least  squares,  and  the  coefficient  esti¬ 
mates  are  presented  in  Tables  K.l  and  K.2.  Figures  in  brackets  corresponding 
to  each  coefficient  are  F-statistics  for  the  parameter  estimates.  The  esti¬ 
mated  labour  force  proportions  by  age  and  educational  attainment  level  are 
given  in  Tables  K.3  and  K.4. 


TABLE  K  1 

Estimated  earnings  equations  for  men  by  education  group,  Ontario  1970 
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TABLE  K.2 

Estimated  earnings  equations  for  women  by  education  group,  Ontario  1970 
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TABLE  K.3 

Proportions  of  men  with  positive  earnings,  Ontario  1970 
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